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BBE/IEHUE

AHHOTAaIUA

Hacrosiiee pyKOBOZCTBO COIEP>KUT OIIMCAaHWe MEeTOL0B HaCTPOMKU QYHKIIUHA MapIIPyTH3aTOPOB
ELTEX cepuu ME. B paszesax pyKoBOACTBa IIpUBe/ieHbI IIPUMePbl HACTPOHUKH QYHKITMOHAIBbHBIX
6JIOKOB, IIOJTHO€ OITMCaHHe BCeX UMEIOIIUXCs KOMaH/ C II0ICHeHHeM UX IIapaMeTpPOB COLeP KUTCSI
B "CripaBOYHMKe KOMaHJ".

HHuTepderic komaHgHOM cTpokUu (Command Line Interface, CLI) — uHTepdelic, mpefHa3HaYeHHbIN
OIS yIIpaBJIeHUs, IIPOCMOTPA COCTOSIHHUS U MOHUTOPUHTA YCTPOMCTBa. [Ijig1 paboThl moTpebyeTcs
Jrobas ycraHoBsieHHas Ha IIK mporpamMa, mopiep>KuBarolast pabory 1o mporokosy Telnet, SSH
WJIM TIPSIMO€ TIOAKJII0UEeHHe Yyepe3 KOHCOJIbHBIN opT (Hanpumep, Putty/SecureCRT).

IlesteBass ayauTOpHs

PyKoBOZCTBO II0 HACTPOMKe IIpeJHasHAUeHO [UI1 TeXHWYEeCKOro IIepCOHAaJa, BBIIIOJJIHSIOIIEIO
HaCTPOUKY U MOHUTOPUHI MapLIpyTU3aTOpPoB cepuu ME 1ocpeacTBOM MHTepderica KOMaHIHOU
ctpoku (CLI). KBasmdukaiysg TeXHUUYECKOro IlepcoHasa IIpefliojiaraeT 3HaHUE OCHOB PaboThl
cTeka npoTokoJioB TCP/IP 1 mpuHIUIIOB IocTpoeHus IP/MPLS-ceTe.

Vci10BHBIE 0003HaAYEeHUS

Tabauya 1. O603HAUEHUS 8 NPUMEPAX U ONUCAHUSX KOMAHO
O6o3HauYeHus OnucaHue

command example MOHOIIMPUHHBIM MIPUPTOM IIPUBEIEeHB] IIPUMeEPEI BBO/ia KOMaH 1
pesyJIbTaTOB UX BBIIIOJIHEHUS.

[1 B KBaZjpaTHBIX CKOOKaX /11 KOMaH/, YKa3bIBalOTC HeoOsg3aTe IbHbIe
rapaMeTpsbl.

{} B ¢urypHsbIX CKOO6KaX JJI1 KOMaH]| YKa3bIBalOTCS BOSMOJKHbBIE 00513aTeIbHbIe
IlapaMeTpsl, IIpUBeleHHbIe CIIMCKOM. Heo6X01uMO0 BBIOpaTh OZUH U3
IlapaMeTpoB.

JlaHHBIN 3HAK B OIIMCAaHUU KOMaH/Ibl 0003HavaeT "Uin'".

<> B YIJIOBBIX CKOOKax IJId KOMaH/[T YKa3bIBaeTCsA UM IIapaMeTpa, THII K
3Ha4YeHHeE KOTOpOoro 00'BSICHSIIOTCSI B OIIICAaHUH.

[IpuMeuaHusi cofiep>kaT TII0JIe3HYI0 HHGOpMaIyi, KOTOpYyI Heo6X0JHUMO

NOTE . o
YUYUTHIBATh IIPH HACTPOMKeE YCTPOMCTBA.

[IlppMeuaHusi  cofepKaT Ba)KHYH  HHQOpPMAIHI0, COBETHl  HJIU

IMPORTANT . .
PEeKOMEeHAITHNH 110 MCII0JIB30BAHHI0 M HACTPOHKE YCTPOHCTBA.



[IpenynpexaeHUss THOOPMUPYIOT I10JIb30BaTEJIA O CUTYaIlUsIX, KOTOPble MOTYT
HAHeCTH Bpe]] YCTPOMCTBY, IPUBECTH K HEKOPPEKTHOH paboTe CHUCTEMBI,
II0Tepe MAHHBIX WX HapPYIIEHUI0 MPOXOKIEHUS B 00pabOTKU TpaduKa. ==
OCHOBEI PABOTHI C KOMAHZHOM CTPOKOM

CAUTION

KoMaHaHBIN HHTEepPeHc U JOCTYII K YCTPOUCTBY

OCHOBHBIM HHCTPYMEHTOM HAaCTPOMKU U YIIpaBJIe€HUSA YCTPONCTBOM sBJAETCA HHTepderc
KOMaHHOU cTpokH (CLI).

VUé€THOM 3alMChl0 II0 YMOJYAaHUK gBigeTcsd admin c 1aposieM password. /laHHOM y4E€THOU
3alMChI0 MOYKHO BOCIIOJIb30BaThCA [JI1 aBTOPHU3allMX Ha YCTPOMCTBe M IIOJYy4YeHHUs JOCTyIa K
KOMaHHOMY UHTepQelCy B IIpollecce IIepBOHAaYaJIbHOM HACTPOUKHU.

OmepaljioHHas CHCTeMa YCTPONCTBAa HMeeT CHCTEMy pasjiesIeHHs
IMPORTANT IIPpUBUJIETUM II0JIb30BaTesied. Ilosb3oBaTesr0 admin II0 YMOJIYaHUIO
HasHauyeHbl MaKCUMaJIbHbIe IIPUBUJIETHUH - YPOBEHB p15.

KoMaHAHBIA HHTepQeNc YCTPOMCTBA IIOAJAep KUBaeT QYHKI[MI0O aBTOMaTHYeCKOIO [JOIIOJIHEHHS
KOMaHZ. JTa OQYHKIMSA aKTUBUPYeTCd IIPM Ha)KaTUU KIaBUINM Tadbyaanuu <TAB>. Taxoke
UHTepderic KOMaHIHON CTPOKHU HMMeeT QYHKIIMI0O KOHTEKCTHOM ITO/cKasKU. Ha Jro6om 3Tarre
BBOZIJa KOMaH/bl MO’KHO IIOJIyYHUTH IIOJICKA3Ky O CIEeAYIOIIHX BO3MOJKHBIX 3JIeMeHTaX KOMaH[IbI
IIyTEM BBO/Ia BOIIPOCUTEJILHOIO 3HaKa <?7>.

Pe’XuMBbI KOMaHIHOI'0 MHTep¢erca ¥ KOMaHAbI
HaBUTallUH

NHTepdeiic KOMaH/IHOM CTPOKU MMeeT ABa OCHOBHBIX pPe)KUMa — IJI06aJIbHBIM PeXKUM U PEXXKUM
KoHQUTYpHUpoBaHUs. [Ij1s1 yZo6CTBA omIepaTopa IIpU Ilepexofie MeXKJy pe>KMMaMM MeHseTcs
IIpUIJIallleHe KOMaH/HOY CTPOKH.

Buod npueaaweHust KOMaHOHOU CMPOKU 8 2/100A/TbHOM pexcume

0/ME5100: EOS#

Bud npuzaaweHus KOMAHOHOU CMpOKU 8 pexcume KOHPUYpuUpoeaHus

0/ME5100:E0S(config)#

Tabauua 2. OCHOBHblEe KOMAHObL HagU2ayuu U nepexodos 8 uHmepgetice KOMaHOHOU cmpoKU
Komanpga Pexxum JleficTBHEe KOMaH/bI

configure global-view ITepexop u3 m1o6asbHOro pexxrMa CLI B pesxum
KOHQUIYPUPOBaHUSI



KomaHnpa

exit

logout

do <command_sequence>

root

end

quit

Pexxum

config

config, global-view

config

config

config

global-view

JelicTBUe KOMaH/bI

Ilepexo/ Ha BEILIECTOSIIIUN YPOBEHb
KOHQUIYPUPOBaHUSA

BBICTPBIN BBIXOJ, U3 CeCCUU MHTepderica
KOMaH/IHOM CTPOKH

BrirmostHeHHe KOMaH/IbI I100aJILHOTO pesKuMa
CLI (command_sequence) 6e3 BbIX0OJ[a U3
pe’xrMa KOHQUTYPHUPOBAHUS

BrIXoz Ha BepXHUM YPOBEHB pesKUMa
KOHQUTYPUPOBaHUSI

BBIXOJT 13 JTI060TO YPOBHS PesKuMa
KOHOQUTYPHUPOBAHMUS B I7I06aIbHBIN PesKUM

Brixopn U3 ceccuu uHTepderica KoOMaHIHOU
CTPOKU

PaboTa C r;100a/IbHBIM Pe>XHMOM

B miobasbHOM pexuMe HHTepderica KOMaHAHOM CTPOKH [OCTYIIHBI KOMaH/[ABI IIPOCMOTpAa
OIIEPaTUBHOIO COCTOSHHUSA CHCTeMBI (show-KoMaH[BI), KOMaH[Bl yIIpaBJIeHUS KOMIIOHEHTaMU
cucTeMbl (Hanpumep, reload, hw-module), 3arrycka pas/IMYHBIX JUATHOCTUYECKHUX T€CTOB U pabOThI
c o6pazaMu OIlepalfiOHHOMN CUCTEMBL.

711 yMeHbIlIeHUs o0beMa OToOpa’kaeMbIX JaHHBIX B OTBeT Ha 3alpoChkl II0Jb30BaTeasd U
obJieryeHHs IIOMCKa HeOOXOAUMOM MHQOPMAIMH MOYKHO BOCIIOJIBL30BaTbCA QUIbTparivel. /g
¢mIbTpaliiu BBIBOJA KOMaH/[ HY)KHO [00aBUTh B KOHeIl KOMaH[JHOM CTPOKHM CHUMBOJ "|" U
HUCII0/Ib30BATh OJHY U3 ONIIHHA QUIbTPAIIUHU:

* begin— BBIBOJUTH BCE II0CJIe CTPOKH, COZleprKalllel 3aZjaHHbIM 111a0JI0H;

* include — BBIBOJUTH BCe CTPOKH, COZeprKalliye 3aJaHHbIN 111a6JI0H;

¢ exclude — BBIBOJUTH BCE CTPOKH, He CO/iep>Kalllye 3aJJaHHBIN 111abJI0H;

* count— IIPOU3BECTH HO,ILC‘IéT KOJIM4YeCTBa CTPOK B BEIBO/I€ KOMAaH/IBI.

IIpu HEeO6XOAMMOCTH BK/IIOUUTH B ITa6JI0H IIOMCKA CUMBOJ IIpo6Gesia He06XO0AMMO 3aK/IHUYUTH
Bech II1a6JI0H B IBOMHBIE KaBBIUKH.

DUIBLTPHI MOKHO CTEKHUPOBAaTh, YKa3bIBasi HECKOJILKO GUILTPOB Uepe3 CUMBOJIBL | ".



IIpumep: ucnoavzosarue Guabmpos

0/ME5100:E0S# show running-config | begin "telnet server"
Thu Mar 23 12:03:57 2017

telnet server vrf mgmt-intf
exit

user admin

password encrypted
$68zMaqwSsQnYcfDrxH$6TGyBVbqUB8s2InhRT4QA5VAD0Cc4zGhILDKjTxgVt7HATBZzxmbwNk pkHSkHNAU9qC
zdQ/Zeon1I8EOrkI1620

privilege p15
exit

0/ME5100: EOS#

PaGoTa ¢ pe>kuMOM KOHPUTYPHUPOBAHHUS

B pexxuMe KOHQUIYPUPOBAaHMWSA KOMAaHAHBIM HMHTepQeMrCc CUCTeMBl II03BOJIAET IIPOHU3BOSUTH
HaCTPOMKy ycTpoucTBa. Ilepexos B peXUM KOHQUIYPHUPOBaHUA IIPOM3BOAUTCA KOMAaHIOMU
configure. B peskrMe KOHQUIYPHUPOBaHUA HHTepdelc IIPUHUMaeT M paclo3HaeT KOMaH[bI
HaCTPOMKM COOTBETCTBYIOIIIUX pas/iesIoB. Bce BBeZleHHbIe KOMaH/bl, B CBOIO 04Yepe/b, QOPMUPYIOT
06111y¥0 KOHQUTYPAITUIO YCTPOMCTBA.

KomaHHbIN UHTEeperic cucTeMbl paboTaeT C ABYMSI 9K3eMIUIsIpaMU KOHQUTypaI[iy yCTPOMCTBA:!

» Texymiags koHurypanusa (running-config). Texkyluass KOHQUTyparusi— 3TO KOHQUIypaliusd,
KOTOpas B JAaHHBIN MOMEHT IIPUMeHeHa U UCII0/Ib3yeTCs Ha MapIIpyTU3aTope.

» KanpungaTt-koHurypanusa (candidate-config). KanaumaT-KoHQUTYpaLis — 3TO KOHQUTYpaIUs,
KOTOpasi BKJIOYaeT B ce0s1 HM3MeHEHUs, BHeCeHHBbIe OIIepaTOpoOM B IIpoIlecce ceaHca
KoHQuUrypupoBaHusd. KaHaumaT-KoHUTypaluss MO)KeT OBITh IIpUMeHeHa B KadecTBe
TeKyIIeHn.

Bce BBefeHHBle B peXuUMe KOHOUIYPHUPOBAHUSA KOMaHIbl He
IMPORTANT IPUMEHSAIOTCA 110 Mepe BBOJA, a 3aHOCATCI B KaHAUAAT-KOHQUIYPAITUIO
(candidate-config).

B O0OBIYHOM COCTOSHUU CHUCTEeMBl KaHAWUJAT-KOHQUTypallus HAeHTHYHa TeKyled. Ilocie
BHECeHUSI U3MeHEeHUH B KaHAUJAaT-KOHQUTYpPaITUI0 eé MO>KHO JIM60 TPUMEHUTH (CKOIIUPOBAaTh B
TEKYIIY10), IL60 OTMEHUTb.

Tabauua 3. OCHO8HblE KOMAHObL pabombl € IKIEMNAAPAMU KOHPULYpauuu

KomaHnpna Pexxum JleiicTBHe KOMAaH/IbI
configure global-view [TepetiTu 13 m1ob6asbHOro pexxruMa CLI B pesxum
KOHQUTYPHUPOBaHUS.



KomaHnpa Pexxum
show running-config global-view
show candidate-config global-view

show configuration changes  global-view

commit

abort

IMPORTANT

CAUTION

config

config

ITpr  BBINIOJIHEHUHU

JelicTBUe KOMaH/bI

BrIBeCTH TEKYIIyI0 KOHQUTYPALIHI0
YCTPOMCTBA.

BrIBeCcTH KaHAUIaT-KOHQUTYPALTUI0
YCTPOMCTBA.

BBIBECTHU CITUCOK M3MEHEHUH B KaHIUIAT-
KOHQUTYpAITUU OTHOCUTEIBLHO TEKYIIeH
KOHOQUTYpaIiu yCTPOUCTBA.

[IpUMeHUTHh KaHIUAAT-KOHQUTYPAITHIO
(IpUMeHUTH U3MeHeHUs1, BHeCEHHbIe BO BpeMs
ceaHCa pelaKTUPOBAHUSI).

OTMeHUTH U3MEHEHUs B KaHIUaT-
KOHQUTYpaIuU U BBIATU U3 perKUMa
KoHGUurypupoBaHus. [Ipyd BBIIIOJTHEHUU 3TOM
KOMaH/Ibl KaHAUIaT-KOHUTyparius
CTaHOBUTCH UIEHTUYHOU TEKYIIleH (CTapTOBOI)
KOHQUTYpaIiH.

KOMaHABl  commit  TeKkylags  KOHQUIyparjyud

aBTOMaTHUUeCKU COXPaAHSIETCs Ha YCTPOHCTBE B KauyeCTBe 3arpy30YHOMH.
OTneIbHOM KOMaH/Ibl COXpaHeHUs KOHQUTYpaITiU Ha YCTPOMCTBe HET.

Texy1rast BepcHusi KOMaHHOTO MHTepIIpeTaTopa He MO/lep>KUBaeT HeCKOJIHKO
KaHAUAAT-KOHQUTYpaliii 1 He3aBUCHMOe KOHQUTYpHUPOBaHUe YCTPOHMCTBA U3
pasHbBIX ceccud. KanaupaT-koHQUTryparus B JI060M MOMEHT BpeMeHHU
SIBJIIETCS e[MHOU 11 BCero ycTpoMcTBa. TakuM o6pa3oM, KOMaHZBI commit U
abort, BBeZIeHHBIE OIIEPATOPOM, MOTYT ITOBJIUSTH Ha U3MeHeHUs, BHeCEHHbIE B
IPYTUX cecCUSIX KOHQUTYPUPOBaHUS.



IIpumep: Hacmpolika cucmemHozo umeHu (hostname)

EOS login: admin
Password:

kkkkkkhkhhkhkhhhhkhkhhkhkhhkhkhhhkhkkhkhhkhkhhkhkhhkhkhkkhkkkkx*x

G Welcome to ME5100 J

hkkkhkkhhkhhhhhkkhhhkhhhkhkhhhhkhhkhrhkhhhkhhhhhkkhkkkkx

0/ME5100:EO0S# config

0/ME5100:EO0S(config)# hostname Router
0/ME5100:E0S(config)# do show configuration changes
Tue Jan 18 21:37:19 2000

hostname Router
0/ME5100:E0S(config)# commit
Tue Jan 18 21:37:23 2000

Commit successfully completed in 0.031951 sec
0/ME5100:Router(config)# end
0/ME5100:Router#

HNMeHOBaHHe UHTepGdeHCcoB

[Ipu paboTe MapLIpyTH3aTOpa HCIIOJIb3YIOTCA CeTeBble HHTepdelChl pasjMYHOIO0 THIIA U
HasHaueHUd. CucTeMa MMEHOBaHUS II03BOJIIET OJHO3HAYHO a/ipecoBaTh UHTEP(QENChl II0 HUX
(YHKIIMOHAJILHOMY HasHauYeHWI0 U MECTOIIOJIOKEHUI0 B cucTeMe. /lajlee B Tabulle IIpUBeJeH
IepeyeHb TUIIOB UHTEPPEUCOB.

Tab.uuya 4. IToddepacusaemvle munsvl UHMep@encos

Tun uarepdeiica O6o3HauyeHHe U PyHKITHOHAII

dusuyeckue uHTepdeiicbel O603HaueHUe GU3UYECKOTO UHTepdelica BKIOUAeT B ceOs1 ero TUII
U UleHTUQUKATOP.
Hpentudpukarop uMeetT BUj <UNIT>/<SLOT>/<PORT>, rze:
* <UNIT> - HOMep yCTPOMCTBA B KJIaCTepe YCTPOMCTB;
* <SLOT> - HOMep MOJyJI B COCTaBe YCTPOICTBA,;
* <PORT> - IOpSIAKOBBIM HOMeEp HHTepderica AAaHHOIO THUIIA B

MoOgyJIe.

dusuveckue uHmepgelicol 8ce20a npuCymcmaeyrom 8 cucmeme.



Tun uHTepdelica

HHuTepdericel Ethernet
10r'éut/c

HHuTepderice! Ethernet
40T6ut/c

HnTtepdericel Ethernet
100T'6uT/c

[pynIibl arperaruu
KaHaJIoB

CabuHTepdercel

0O603HaueHHe U QYHKIIMOHAJI
tengigabitethernet <UNIT>/<SLOT>/<PORT>

IIpuMep o6o3HaueHud: 'tengigabitethernet 0/0/10'. Jlomyckaetcs
HCII0JIb30BaTh COKpallleHHYI GopMy C 06513aTeJIbHBIM IIPO6esoM,
HampuMmep, 'te 0/0/10".

fourtygigabitethernet <UNIT>/<SLOT>/<PORT>

[Ipumep o6o3HaveHus: 'fourtygigabitethernet 0/0/2'. JomyckaeTrcs
HCIIOJIE30BaTh COKpAIlleHHYI0 GOpMy C 00g3aTesIbHBIM IIP06esIoM,
HarpuMmep, 'fo 0/0/2'.

hundredgigabitethernet <UNIT>/<SLOT>/<PORT>

[Ipumep 0603HaYeHUS: "hundredgigabitethernet 0/0/3".
JlomyckaeTcst HUCII0JIb30BAaTh COKpAaIlleHHYIO0 dopmy C
o6s13aTeIbHBIM IIpo6esioM, Harpumep, 'hu 0/0/3".

bundle-ether <BUNDLE _ID>

O603HaueHHe TPYNIIBl arperariiy KaHaJIOB BKJIIOUaeT B ce6s THUII
unrepderica ("bundle-ether") u IOPIAKOBBIA HOMEpP TPYIIILL.
[Ippumep  0b603HauYeHUS: 'bundle-ether 8'.  [omyckaercs
HCII0JIE30BaTh COKpAIlleHHYI0 GOpMy C 00g3aTesIbHBIM IIP06esIoM,
HarpuMmep, 'bu 8'.

I'pynnel aepezauuu KaHa/i08 8 CUCMeMe MOJMCHO €030asamb U
yoaname.

bundle-ether <BUNDLE_ID>.<SUBIF_ID>

tengigabitethernet <UNIT>/<SLOT>/<PORT>.<SUBIF_ID>
fourtygigabitethernet <UNIT>/<SLOT>/<PORT>.<SUBIF_ID>
hundredgigabitethernet <UNIT>/<SLOT>/<PORT>.<SUBIF_ID>

O6o3HaueHue cabuHTepdetica obOpasyeTca U3 0003HaUYEeHUSA
6azoBoro uHTepderica U wuAeHTUOUKaTOpa cabuHTepderica,
paszesleHHBIX TOUKOM. /l11 cabuHTepdeiicoB 00s13aTeJIbHO 3a/laHUe

TUIla WHKancyaanuu (‘encapsulation’). IlpuMep o0603HaYeHUS:
"tengigabitethernet 0/0/10.350'

Cabunmepdelicbl 8 cucmeme MONHCHO €030A8aMb U yOaA1iMb.



Tun uHTepdelica

HHTepdericrl JIOKaIbHOMN
TIeTIN

TyHHeJ/IbHBIe UHTePEUCHI

HNuTtepdeticel BVI (Bridge-

domain Virtual Interface)

HNHTepdelchl yipaBieHUS

0O603HaueHHe U QYHKIIMOHAJI

loopback <ID>

BupTyaZbHBIM HHTepQeNCc JIOKaJbHOM IIeId. /JaHHBIA THII
IIpUMeHseTCsd B CJIydasiX, Korga TpebyeTcsl IIOCTOSIHHO aKTHUBHBIN
Jlornuecku uHrepdeiic. [ipumep o603Hauenus: loopback 100’

Humepdgeticbl 10KAMbHOU nemau 8 cucmeme MONUCHO €030asams U
yoaname.

tunnel-ip <ID>

BupTyasbHbeIl uHTepderic tunnel IP. Bo3M0KHBI pesKUMBbI PaboThI
IP-IP u IP-GRE. [IpuMep o603HaueHus: ‘tunnel-ip 100°

TyHHe/ibHble uHmMep@elicbl 8 cucmeme MONMCHO €030asamsv U
yoaname.

bvi <ID>

BuprtyanbHblii uHTepdetric BVI. [JaHHBIM TUN NTPUMEHSETCI B
cay4dasx, Korga Tpebyercs [ob6aBiieHHMe MapIIpyTU3HUPYIOIEro
uHTepderica B OpumK-goMeH. [Ipumep o603HaveHud: ‘bvi 100°

Hnmepdelicvt BVI 8 cucmeme MO0X4CHO €030a8amb U yoaisimb.

mgmt <UNIT>/<SLOT>/<PORT>

HuTepdetice out-of-band yrpasieHUd - 3TO BhIfiesieHHBIe ethernet-
HHTepdencsl I AOCTyIla W YIIpaBJIeHHS MapIlIpyTH3aToOpoM. B
KadecTBe <SLOT> MoryT BeIcTyIIaTh 'fmc0' 1 'frmcl’, B 3aBUCUMOCTH
OT amIapaTHo# KoH$urypanuu. [IprMepsl 0603HaUYEeHU:

* 'mgmt 0/fmc@/1" - gyra ME5100;

e 'mgmt 0/fmc0/0"' 1 'mgmt @/fmc@/1" pya FMCO B MapiIpyTHU3aTope
MES5000;

o 'mgmt 0/fmc1/0"' 1 'mgmt @/fmc1/1" g FMC1 B MapiipyTHUsaTope
MES5000

Humepdbeticbl ynpas.ieHUs 8ce20a npucymcmeayrom 8 cucmeme.

HHTepdericel yIIpaBJIeHUS He
IIpeJHa3Ha4yeHb! JId llepefjlaqyy TPaH3UTHOTO

IMPORTANT Tpaduka (He y4dyacTBYWOT B pabore data-
plane) u >kecTKO IIpuKpeIieHsl K VRF 'mgmt-
intf".



1. KomnuecTBO QU3MUYeCKUX HHTepQercoB B CHCTeMe 3aBHCUT OT MOJesIH

MaplIpyTH3aTOPa ¥ YCTaHOBJIEHHBIX JIMHEHHBIX MOYJIEH.

NOTE
2. Texymas Bepcus I10 He mopep>KHUBaeT KiacTepusaruio. HoMmep ycTpoiicTBa B

kiactepe <UNIT> MoskeT HIPpUHUMATE TOJBKO 3HaUeHMe 0.



®YHKIINU YIIPABJIEHHWA

HacTpolika napaMeTpoB CUCTEMbI 0€30I1aCHOCTH

Kak yka3bIBaJIOCh BhIIIIe, YYETHOM 3aIIMCHI0 10 YMOJIUAHHUI0 sBJIsIeTcsT admin ¢ rmaposieM password.
JUigs  JIOKQJIBHOTO [IOCTyIa K YCTPOHCTBY PpEKOMEHAyeTCS CO37aTh yYeTHBIe 3alliCU
II0JIb30BaTeJIeH, BO3MO>KHO, OTPAHUYUB JIJISI HUX YPOBEHb ITPUBUJIETHH.

Tabauua 5. Hacmpolika 10Ka/1bHOU yuemHoll 3anucu

Komanpga HasHaueHnue

configure [Tepexof B pe>XUM IVI06aIbHOM KOHQUIYPaIIUHU.

user user_name [Tepexof B peXUM KOHQUI'YpaIlUU YUeTHOM 3aIIHCH I10/Ib30BaTeJIS.
password [encrypted] 3ajaHue MapoJid I10J1b30BaTesIsI B OTKPHITOM WM IHUPPOBaHHOM
password BUJIE.

privilege p1-p15 3amaHue YPOBHS IIPUBUJIETUH I10JIb30BaTEJIA.

exit (OnroHasIbHO) Bo3BpaT B peskuM 17106a/1bHOM KOHQUTYpaLUH.
commi t [IprMeHeHMe IIPOU3BEIEHHBIX HACTPOEK.

IIpumep. Hacmpolika yuemHoil 3anucu no.16308amesi.

user test
password test123
privilege p10
exit

Taxoxe MOXXHO 3a7jaTh JIOKAJIBHBIM I1aPOJIb I Ka’K/I0r0 YPOBHA IIPUBUJIETHIA.
IIpumep.

enable p15
password highest
exit

Tabauya 6. KomaHda nepexoda Ha coomeemcmayroujuil ypoeeHb npusuie2uil 8 mexkyuietl ceccuu
KomaHnpga HasHnaueHnue

change-privilege { p1 | p2 [lepexon Ha COOTBETCTBYIOIIIUUA YPOBEHD IIPUBUJIETHIA.
| .. | p15 } [ PASSWORD
]
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IIpumep.

0/ME5100:Router> change-privilege p15 highest

0/ME5100:Routertt

NOTE [Tepexo/; Ha MEHBIIIHUI YPOBEHb IIPUBUJIETUN IIPOU3BOAUTCA 6€3 IIapoJIs.

Mexanusm AAA

Jlisi obecrieueHUs1 6e30IIaCHOCTH CHCTEMBI HCIIOIb3yeTcs MeXaHU3M AAA (ayTeHTHQHUKAIIUS,

aBTOpU3allMd, yUeT):

* authentication (ayTeHTH(HUKAIIMA) — COIIOCTaBJIeHHEe 3aIlpoca CyI[eCTBYIOLIEH Y4YETHOM
3aIllCH B CUCTeMe 6e30I1aCHOCTH;

 authorization (aBTopH3arys, IIpOBepKa YPOBHS OCTYIIa) — COIIOCTaBJIeHUEe YUETHOM 3aIIUCU B
cucTeMe (IIpolleAlell ayTeHTUPUKAIINIO) U OIIpe/ieIEHHBIX II0JTHOMOYMI;

* accounting (y4éT) — y4éT [eliCTBUU I10JIb30BaTeJIs.

Tabauua 7. Hacmpoiika aymeHmu@uxkayuu

Komanpa

configure

aaa authentication { login
| enable } list name

method { 1dap| local |
tacacs | radius }

exit

commit

HasHaueHue
[Tepexof B pe>kKUM IVI06aJIbHOM KOHQUIYPaIIUHU.
CospaHue CIIMCKa ayTeHTUQUKAIUH.

* login — 11 BXOZa B CUCTEMY;

* enable — /11 CMeHBI YPOBHS IPUBUJIETHH.

3ajaHre MeTofa ayTeHTHQHUKAIMyd BHYTPH COOTBETCTBYIOILETO
CIIMCKA ayTeHTUUKAIIUU

ldap —MeToz ycTaHaBIUBaeT ayTeHTUPUKALIUI0 4Yepes
CKOHQUTypupoBaHHbIe LDAP-cepBepHl;

local —MeTog, ycTaHaBIUBaeT JIOKAJIbHYI0 ayTeHTUQUKAIIUIO,
TO eCTb ayTeHTU(QUKAIMI0 COIJIaCHO HacTpouikaMm 'enable’ u
'user' B TeKyIIlel KOHQUTYpaIIHK;

tacacs —wMeTo[ yCTaHaBIMBaeT ayTeHTUQUKAIIUIO Yepes
ckoHpuUrypupoBaHHble TACACS+-cepBepsl;

radius —MeTOJ YyCTaHABJIMBAaeT ayTeHTUQUKAIIUI0 Yepes
cKoHQUTryprupoBaHHbIe RADIUS-cepBepEIL.

(OmroHasIbHO) Bo3BpaT B peXkuM I106aIbHOM KOHQUTYPaIIUH.

[IppMeHeHMe IIPOM3BeJeHHbIX HaCTPOEeK.
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Tabauya 8. Hacmpotiika agmopusayuu u yuema

Komanpga

configure

3aa authorization commands

tacacs

aaa accounting commands {
start-only | start-stop |

stop-only } tacacs

aaa accounting login start-
stop { tacacs | radius }

tacacs

exit

commit

HasHaueHue

[Iepexof B pesXyuM 171062/ IbHOM KOHQUTYPAIIH.

BxiiroyeHue aBTOpU3aliMU KOMAaH[ I10Jb30BaTesss yepe3d TACACS+-
cepsep.

BriyiroueHue JIOTUPOBAHUA KOMaHJ Itosab3oBaTess Ha TACACS+-
cepsepe.

BxilroueHMe JIOTUPOBAaHUS BXOZa II0OJIb30BaTesI B CHUCTEMY U
BeIxoza u3 Hee Ha TACACS+ miu RADIUS-cepBepe.

(OmrroHasIbHO) Bo3BpaT B peXkuM II06aIbHOM KOHQUTYpAIIUH.

[IppMeHeHMe IIPOM3BeJeHHbIX HACTPOEK.

ITpumep. Hacmpolika aymeHmugukayuu 015 cepsuca telnet.

aaa authentication login TAC245

method tacacs
method local
exit

line telnet login authentication TAC245

Hactporka cepBepoB TACACS+ u RADIUS

Tabauua 9. Hacmpotika cepeepa TACACS+

KomaHnpa

confiqure

tacacs-server host {
DOMAIN NAME |
_IP_serveraddr |
IPv6_serveraddr} [ vrf
vrf_name ]

password [encrypted]
password

priority priority

12

HasumaueHue

[Tepexof B pe>XUM IVI06aJIbHOM KOHQUIYPaIlUHU.

3amaHue B KoHuryparuu cepBepa TACACS+ ¢ ykasaHHBIM [Pv4
(IPv6)-agpecoM MM [OMEHBIM HMeHeM B IJI06aJbHOM TabJivile
MapiupyTtusanuu (GRT) uiau BHYyTpU yKasaHHOro VRF.

3amanue 1aposda cepBepa TACACS+ B OTKpPBITOM  WIH
M1 GpoBaHHOM BUJIE.

3amanue npuopurera TACACS-cepBepa .



KomaHnpa

exit

tacacs-server timeout secs

tacacs-server dscp dscp_val

commit

Ha3umaueHue

Bo3Bpar B peKuM IJI06aIbHOM KOHQUIYPALIUH.

(OnioHanbHO) 3ajlaHre BpeMeHU 0KHUIaHUs OTBETa OT CEPBEPOB
TACACS+, B CeKyH/1aX.

(OnmroHanbHO) 3asaHue 3HayeHUs 101 DSCP, ¢ KoTopeIM OyayT
reHepupoBaThCs IP-IakeTsl, oTIIpaBgeMble Ha cepBephbl TACACS+.

HpI/IMEHeHI/Ie IIPOH3BENEHHBIX HACTPOEK.

ITIpumep. Hacmpotika cepsepa TACACS+.

tacacs-server timeout 10
tacacs-server dscp 7

tacacs-server host 192.168.16.245 vrf mgmt-intf
password encrypted 8FB1007FB51B43FED3

exit

Tabauya 10. Hacmpotika cepeepa RADIUS

KomaHnpga

configure

radius-server host {
DOMAIN NAME |
_IP_serveraddr |
IPv6_serveraddr} [ vrf
vrf_name ]

password [encrypted]
password

priority priority

source-address { IP_intf-addr
| IPV6_intf-addr}

acct-port port

auth-port port

HasHaueHue

[Tepexof B pesXyuM 171062/ IbHOM KOHQUTYPALIH.

3amaHue B KoHOurypanuu cepsBepa RADIUS ¢ ykasaHHBIM IPv4
(IPv6)-agpecoM WIU JOMEHHBIM HMMeHeM B IJI06AJILHOM TabJivile
Mapipytusaniuu (GRT) win BHyTpHu yKazaHHOTO VRE.

3azaHue 1apoJisi cepepa RADIUS B OTKPBITOM WIH IMTUGPOBAHHOM
BU[IE.

3azanue rpuoputera RADIUS-cepBepa.

3amanue IP (IPv6) azpeca, KOTOPBIM OyneT MCIIOJIB30BaTbCI B
KauecTBe [P-aspeca oTIIpaBUTesI IIpU OTIIpaBKe IIAKeTOB Ha
RADIUS-cepBep. CiiegyeT yKasblBaTh ajpec, IIPUHAAJIeKaIUuN
HHTepdericy MaplIpyTH3aTOpa B COOTBETCTBYIOIeM VRE.

(OnmmpoHanbHO) 3amaHue HoMepa UDP-opra [UIg Ilepefadyud
INAaHHBIX y4eTa.

(OmmoHanIbHO)  3aflaHWe HoOMepa IIopTa [T Ilepefayud
ayTeHTUOUKAITMOHHBIX TAHHBIX.
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Komanpga HasHaueHue

timeout secs (OmoHanbHO) 3alaHUe BpeMeHU O0)KHIaHUS OTBeTa OT cepBepa
RADIUS, B cekyH/1ax.

exit Bo3BpaT B pekKuM I106aJIbHONM KOHQUTYpaITUH.

timeout secs (OnroHanbHO) 3a/laHKe BpeMeHU OXKH/IaHUs 0TBeTa OT CepBepPOB
TACACS+, B CeKyHJax.

radius-server dscp dscp_val (OnmuoHa/IbHO) 3asaHue 3HaueHUs 11011 DSCP, ¢ KOTOpPhIM OyayT
re"HepupoBaThbcd IP-11akeTs], oTIIpaBisieMble Ha cepBepbl RADIUS.

radius-server timeout secs (OmuMoHa/JILHO) 3aJjaHUe BpeMeHU 0’KUJaHUs 0TBeTa OT CEpBEpPOB
RADIUS, B ceKyHIax.

radius-server retransmit val (OniyuoHa/JIbHO) 3ajaHUe KOJIMYeCTBa IIONBITOK oOOpalmieHus K
RADIUS-cepsBepy.

commit [IprMeHeHMe IIPOU3Be/IeHHBIX HaCTPOeK.

ITpumep. Hacmpoiika cepsepa RADIUS.

radius-server host 10.1.1.10 vrf test
password radius-pass
source-address 5.5.0.0
timeout 10

exit

Hactporka cepBepoB SSH u telnet

ViaseHHBIN TOCTYII K YIIPaBJIeHUIO YCTPOMCTBOM OCYIIleCTBJIsIeTCs 110 ITpoTokory SSH mtu telnet,
JIOKQJIBHBIA - Yepe3 KOHCOJIBHBIM IOPT. /I y[ajleHHOTO JOCTyIla HeoOXOAMMO YyKa3aTb B
KOHQUTYPaITUU COOTBETCTBYIOIIIHE CEPBEPHL

Tabauuya 11. Hacmpotika telnet-cepgepa.
Komanpga HasHaueHue

configure [Tepexof B pesXUM IVI00aJIbHOM KOHQUIYPaIIUHU.
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KomaHnpa

telnet server [ vrf
vrf_name ]

dscp dscp_val

session-limit val

port val

exit

commit

Ha3umaueHue

CospmaHue B KoHOuUryparuu Telnet-cepBepa U IIepexo[ B PeXXUM
HACTPOUKH ero napamMeTpoB (config-telnet-server-vrf). Ilpu 3amycke
Telnet-cepBepa B kakoM-1u60 VRF (ii60 B 11o6asbHOM TabJivile
MaplIpyTHU3aI[uyi) YCTPONUCTBO HaUMHAeT IIPUHUMATh COeIUHEeHUS
o 1mporokosay Telnet Ha TexX CBOMX WHHTepdeicax, KOTOpbIe
BKJIIOUEHBI B yKa3aHHbIM VRF.

(OnmoHanbHO) 3amaHue 3HaueHUs 11011 DSCP, ¢ KOTOphIM OyAyT
reHepupoBaThCA IP-ITaKeTEl.

(OrmIIoHaIbHO) 3amaHue MaKCHUMaJIbHOI'0 KoJIM4ecTBa
OTHOBPEMEHHO II0K/JII0UeHHBIX I10JIb30BaTeIel

(OnnmoHanbHO) 3afaHHe HOMepa IIOpTa, II0 KOTOpoMy OyneT
IIPUHUMAaThb BXOJAIIIE COeMHEeHUSA COOTBETCTBYIOILIUM
JIOKaJILHBIH CepBep.

(OmmoHasIbHO) Bo3BpaT B pesKUM IJI00aIbHOM KOHQUTYPaIlHH.

HpI/IMEHeHI/Ie IIPOH3BEAEHHBIX HACTPOEK.

Tabauua 12. Hacmpotika SSH-cepgepa.

Komanpa

configure

ssh server [ vrfvrf name ]

dscp dscp_val

session-limit val

hostname-1lookup

HasHaueHue

[Iepexof B pesXyuM 171062/ IbHOM KOHQUTYPAIIUH.

CosmaHue B KoHurypamuu SSH-cepBepa U Ilepexo[l B PeXUM
HaCTpoUKH ero mapameTpoB (config-ssh-server-vrf). IIpu 3amycke
SSH-cepBepa B KakoM-1u60 VRF (160 B I1o6asbHOM TabJivile
MapIIpyTHU3allii) YCTPOMCTBO HAYUHAET IIPUHUMATh COeIUHEeHUS
o 1mporokoay SSH Ha Tex CBOUX UHTepdelicaxX, KOTOpbIe
BKJIIOUEHBI B yKa3aHHbI VRF.

(OnmoHanbHO) 3amaHue 3HaueHUs 11011 DSCP, ¢ KOTOpBIM OyAyT
reHepupoBaThLCA IP-ITaKeTEl.

(OHHI/IOHaJIbHO) 3aﬂaHI/Ie MaKCHMaJIbHOTO KOJIMYEeCTBa
OTHOBPEMEHHO IIOJK/ITIOYEHHBIX II0JIb30BaTesIe

(OnroHanbHO) BKIOUUTE paspelreHre DNS-MeH
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KomaHnpa

port val

exit

commit

Ha3umaueHue

(OnmpoHasbHO) 3ajaHuMe HOMepa IIOpTa, II0 KOTOpOMYy Oyzher
IIPUHUMATh BXOJAIIIHe COeJMHEeHUs COOTBETCTBYIOIIHUHI
JIOKaJILHBIU cepBep.

(OnroHasbHO) Bo3BpaT B peskuM I7106a/1bHOM KOHQUTYpaITHH.

[IppMeHeHUe IIPOM3BeJeHHBIX HaCTPOeK.

HacTpolika napaMeTpoB TepMHHAJIBHBIX CEeCCUH

Tabauua 13. Hacmpotika Telnet-ceccuil.

KomaHnpaa

configure

line telnet enable
authentication list name

line telnet login
authentication list_name

line telnet session-timeout
val

commit

Ha3sHaueHHe

[Iepexofi B pe)KUM I7106a/IbHOM KOHQUTYPaITHH.

BxiroueHve enable-ayreHTHdUKanuu (ayTeHTUQUKAIIUU  IIPU
Iepexo/ie Ha pasHble YPOBHU IIPUBHJIETHN) HOAK/IIOUYEHHBIX II0
IIPOTOKOJTY Telnet I10JIb30BaTeJiel yepes paHee
CKOHQUTYPUPOBAHHBIN CHOUCOK MeTOHoB AAA (aaa authentication
enable). TIlocsie BBIIIOJHEHWS JaHHOM KOMaHAbI  enable-
ayTeHTUQUKAITUSA  IIOAKJIKYEHHBIX 10  IpoTokosy  Telnet
II0JIb30BaTesiell OyZeT IPOBOJUTHCI II0 MeToJaM, yKa3aHHBIM B
9TOM CIIHCKE.

BxiroyeHue ayTeHTHQHUKAIMM BXOJa IIOJb30BaTeled  IIpHU
IIOJK/IIOYUeHUH I10 mnporokosy  Telnet  4yepes paHee
CKOHQUIYPUPOBaHHBIN CIIUCOK MeTOHoB AAA (aaa authentication
login). IIocyie BBINIOJIHEHUS JaHHOM KOMaH[bl ayTeHTHQUKAIIUA
BXO/la IIOAK/II0OUYEHHBIX 110 IIPOTOKOoJIy Telnet mosib3oBaTesieii OymeT
IIPOBOAUTHCA 110 METOZAM, YKa3aHHBIM B 3TOM CITHCKE.

(OmmmoHanbHO) 3afjaHue Iepruoa HeaKTUBHOCTH (B MUHYTaX) A1
IOAK/JIIUEHHBIX II0 IIPOTOKOJYy telnet moJsb3oBaTese, II0
UCTEUYEeHUH KOTOPOTO CeCCHM TaKUX II0Jb30BaTesiel OyneT
IIPUHYAUTEJIHbHO 3aBepIIeHbl.

HpI/IMEHEHI/Ie IIPOHU3BEAEHHBIX HACTPOEK.

Ta6auuya 14. Hacmpotika SSH-ceccuu.

KomaHnpma

configure

16

Ha3sHaueHHe

[Iepexof B peKUM I7106a/IbHOM KOHQUTYpaITHH.



KomaHnpa

line ssh enable
authentication list name

line ssh login
authentication list name

line ssh session-timeout val

commit

Ha3umaueHue

BruroueHue enable-ayreHTHUKAUU (ayTeHTUQUKALIUU IIPU
Iepexofie Ha pasHble YPOBHU IIPUBUJIETHM) IIOJK/IIOYEHHBIX II0
IIPOTOKOJIIY SSH II0JIb30BaTe e yepes pauee
CKOHQUIYPUPOBAHHBIN CIIMCOK MeTOL0B AAA (aaa authentication
enable). Tlocsie BBIIIOJHEHMS JaHHOM KOMaHAbl  enable-
ayTeHTUQUKAIlUd  [OAKJIKYEHHBIX [0  IIpoTokoay  SSH
I0JIb30BaTesIell OyzeT IIPOBOAUTHLCA II0 MeTojaM, YKasaHHBIM B
9TOM CIIHCKe.

BkiroyeHue ayTeHTHQUKAIMM BXOZJa IIOJIb30BaTesed  IIpHU
IIOJIK/II0YUeHU U 110 IIPOTOKOJIY SSH 4yepes paHee
CKOHQUTYPUPOBAHHBIN CHUCOK MeTOHOB AAA (aaa authentication
login). Ilocse BBIIOJITHEHUS [JAHHOU KOMaHAbLI ayTeHTU(PUKAITUA
BXO/ja IIOQK/II0YEHHBIX I10 IIPoTOKO0Iy Telnet mosb3oBaTesiel 6ygeT
IIPOBOJUTHCS 110 METOZ,aM, YKa3aHHbIM B 3TOM CITHCKE.

(OnroHanbHO) 3afjaHue Iepruoa HeaKTUBHOCTH (B MUHYTaX) Ui
TIIOLKJIIOUEeHHEBIX 110 IIPOTOKO0IYy SSH mmosib3oBaTesiel, 110 HCTeUeHUU
KOTOPOr0 CecCHY TaKWUX II0Jb30BaTesell OyeT IIPUHYIUTEIHLHO
3aBepIlleHbL.

HpI/IMEHeHI/Ie IIPOH3BEAEHHBIX HACTPOEK.

Tabauua 15. Hacmpoiika A0KAAbHOU KOHCO/bHOU Ceccull.

Komanpa

configure

line console enable
authentication list name

line console login
authentication list_name

HasHaueHue

[Iepexof B pesXyUM 171062/ IbHOM KOHQUTYPAIIH.

BxiiroueHre  ayTeHTHQUKAIIUM  BXOJa IIOJIb30BaTesell  Ha
KOHCOJTbHOM IIOPTY yCTPOMCTBA yepes paHee
CKOHQUTYPUPOBAHHBIN CIUCOK MeTOHOB AAA (aaa authentication
login). Ilocsie BBIIOJIHEHUS [TAHHOUW KOMaHAbLI ayTeHTU(QUKAITUA
BXO/Ia Yepe3 KOHCOJIb Oy/IeT IPOBOAUTHLCS 110 MeTO/IaM, YKa3aHHBIM
B 3TOM CITHCKE.

BxiroyeHue — ayTeHTHOMKAIIMM  BXOJa  IIOJIb30BaTesle  Ha
KOHCOJIbHOM IIOPTY YCTPOMCTBA yepes paHee
CKOHQUIYPUPOBaHHBIN CIIUCOK MeTOHoB AAA (aaa authentication
login). IIocyie BBINIOJIHEHUS JaHHOM KOMaH[bl ayTeHTHQUKAIIUA
BXO/la Yyepes3 KOHCOJIb Oy/ieT IIPOBOAUTHCA 110 METO/IaM, YKa3aHHbBIM
B 3TOM CIIMCKE.
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Komanpga HasHaueHue

Line console session- (OmoHanbHO) 3aZjaHue IIepUo/a HeaKTUBHOCTU IIO/IKIF0UEeHHOTO
timeout val HAa KOHCOJILHOM IIOPTY IIOJIB30BaTeJsIsd, II0 HMCTEYEeHUU KOTOPOTro
ceccys I10JIb30BaTessd 6yleT IPUHYUTeIbHO 3aBepllieHa.

commit [IprMeHeHMe IIPOU3Be/IeHHBIX HaCTPOeK.

ITpumep. Hacmpotika Telnet-ceccuu.

line telnet login authentication TAC245
line telnet enable authentication PRIO
line telnet session-timeout 40

YcTaHOBKA CHCTEMHOI'O BpEeMECHHA

CucreMHOe BpeMsI MO>KHO YCTaHOBUTH IBYMs CIIOCOOaMM:

* BPYYHYIO;

* C IIOMOIIIBIO IIPOTOKOJIa NTP.
IIpy HacTpolKe BPYYHYI0 B YCTPOMCTBE YyCTaHaBJIMBAaeTCsI BpeMs M [aTa, HO OTCYTCTByeT
BO3MOJKHOCTL IIPOBEPHUTH TOYHOCTH BpeMeHH. IIpoTokosr NTP ompezesnsercda crendpuUKarirei
RFC1305 u mipeffocTaBiageT YCTPOUCTBAM B CeTH MeXaHU3M II0JyYeHUsI TOUHOTO BpeMeHU 0T NTP-

cepBepa. IIpM HCHOJB30BaHUM ITIpoTOKosia NTP Bce ycTpoMcTBa CHHXPOHU3HUPYIOTCS U
TIO/I/TEP’KUBAIOT TOYHOE BPEMS.

Tabauua 16. YemaHo8Ka CUCMEMHO20 8peMeHU 8PYUHYIO.
KomaHnpga HasHnaueHnue

clock set HH:MM:SS DAY YcTaHOBKa BpeMeHH U JaThl B IIPOrPaMMHBIX YacaX CUCTEMEI, B

MONTH YEAR dopmare: 4aCbl:MUHYTHI:CEKYH/bI IeHb MECSI] IO/

clock read-calendar CHHXPOHHU3AI[UsI IIPOrPaMMHBIX 4YacOB CHCTEMBI M alllapaTHBIX
4acoB.

clock update-calendar YcTaHOBKaA B amnmapaTHBIe Yachkl YCTPOMCTBA BpeMeHU U JaThl

IIPOrpaMMHBIX YacCoB.

IIpumep. YcmaHoeKa cucmemMHo20 8peMeHU 8PYUHYH.

0/ME5100:Router# clock set 12:21:15 21 march 2019

Tabauya 17. YemaHo8Ka CUCMEMHO20 8peMeHU Nocpedcma8om npomokoa NTP.
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KomaHnpa

confiqure

clock timezone gmt +/-12

ntp [ vrfvrf_name ]

broadcast-client

peer { IP_intf-addr |
IPv6_intf-addr }

authenticate

authentication-key key-

number

md5 [encrypted] password

trusted-key key-number

exit

server { IP_intf-addr |
IPv6_intf-addr }

Ha3umaueHue

[Tepexof B pe>XUM IVI00aJIbHOM KOHQUI'YPaIlUHU.

YcTaHOBKa 4YaCOBOM 30HEBI

Cospmanue B KoHQurypanuu NTP-cepBepa U IIepexofi B PeEXUM
HacTpoOMKHU ero IapaMeTpoB (config-ntp-vrf). IIpu samycke NTP-
cepBepa B KakoM-1u60 VRF (6o B 11o6anbHOM TabJiuile
MaplIpyTHU3alliy) YCTPOMCTBO HauyuHaeT paboratb ¢ NTP-
cepBepaMH Ha TeX CBOMX HHTepdeiicaX, KOTOpPble BKJIKYEHbl B
yKasaHHBIA VRE.

PasperrieHre  IIOIy4eHHS  IIUPOKOBEIlaTeJbHBIX  IIaKETOB.
CraHgapTHO paBHOIIpaBHBIe NTP-cepBepbl OTHPaBIAIT U
IIPUHUMAIOT OJHOaJpecHble IakKeThl. B ciaydae, eciM HeCKOJBKO
NTP-cepBepOB pacIoJIoKeHbI B 00111el1 CeTH, BMECTO OHOApeCHBIX
IIaKeTOB MOI'YT MCII0JIb30BaTHCA MHOTOapeCcHEIe.

3amauue IP (IPv6) agpeca ynaiseHHOTo NTP-cepBepa. NTP-cepBep Ha
MapIIpyTHU3aTope paboTaeT B pesKrMe [BYCTOPOHHEN aKTUBHOCTU
¢ ypaseHHBIM NTP-cepBepoM, yKasaHHBIM B KoMaHpze. B ciyuae
IOTEPH CBA3H OJHOIO M3 IMapTHEPOB C BrImiecToAmuM NTP-
CcepBepoM, OH CMOYKeT CHHXPOHU3UPOBAaThH BpeMs II0 CepBepy-
IapTHepY.

(OnmonanbHO) OrpaHuyeHue gocrtyna K NTP-ciay»xbe ¢ TOMOIIIbIO
ayTeHTUQUKALH.

[lepexo/i B peXUM KOHOUTYPUPOBAHUS K/IOUa ayTeHTUQUKAIINU
(config-authentication-key).

3aZjaHye IapoJssl B OTKPBITOM WX U GPOBAaHHOM BH/IE.

VKazaHHe  KJII0Ya, II0 KOTOPOMY  CJeAyeT  IIPOBOJUTH
ayTeHTUQUKAITHIO.

BosBpart B pexxum KoHpurypanuu NTP-cepBepa.

3amanue IP (IPv6) ampeca NTP-cepBepa U Ilepexoj; B KOMaHIHBIA
pexxum config-ntp-vrf-server-ipv4. MapiipyTusaTop paboTaeT ¢
yKa3aHHbIM NTP-cepBepoMm B pexxume OJTHOCTOPOHHEM
aKTHUBHOCTH. B  maHHOM = pexXuMme = JIOKAJIbHBIE  YacChl
MaplIpyTHU3aToOpa MOTYT CHHXPOHU3UPOBATHCA C yAaleHHBIM NTP
CcepBepoM.
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KomaHnpa

maxpoll value

minpoll value

version { NTPv1 | NTPv2 |
NTPv3 | NTPv4 }

prefer

key key-number

commit

20

Ha3umaueHue

3aaHyre MaKCHMaJIbHOIO0 3HAaUeHUd MHTepBajla BpeMeHU MeXXIy
OTHpaBKOM coobimeHu NTP-cepBepy. IlapamMeTp KOMaH/IbI
HUCII0JIb3yeTCsd KaK II0Ka3aTesb CTeIleHU IBOMKH IIPU BBHIUHUCIEHUU
[UINTEeJIBHOCTH  HUHTepBasia B  CekyHmaxXx. CaM  wHTepBas
BBIUMC/IAETCA IIyTeM BO3BeJeHUsd OBOMKU B CTeIleHb, 3aJaHHYIO
mapaMeTpoM KoOMaH/[bI. [[ppyHuMaeT sHaueHud 4..17.

3aslaHre MUHHUMAaJIbHOTO 3HaUYeHW UHTepBaJsia orpoca. Ilapamerp
KOMAaH[Ibl MCIIOJL3YeTCs KaK II0Kas3aTesb CTelleHU OBOMKU IIPU
BBIUMC/IEHUY [UIMTEJILHOCTH WHTepBasia B CeKyHpaX. CaMm
UHTepBaJl BBIUUCILETCA IIyTEM BO3BeJIeHHUs [BOMKH B CTeIleHb,
3aJaHHYI0 TapaMeTpoM KoMaH/bl. [IpyHuMaeT sHaueHud 4..17.

VkasaHue Bepcuu NTP-cepBepa.

Bribop Tekyiiero NTP-cepBepa KakK IIpeAIIOYTHUTeJbHOro. IIpu
IIPOYUX PaBHBIX YCI0BUAX NaHHBINA NTP-cepBep 6yzeT BrIOpaH 11t
CUHXPOHU3AILUU Cpeau Bcex pabouux NTP-cepBepos.

VkasaHue paHee CO3JaHHOIO KJIIOYa, MCIIOJIL3YeMOIO I
ayTeHTHGUKaTUU Ha NTP-cepBepe.

HpI/IMEHeHI/Ie IIPOH3BEAEHHBIX HACTPOEK.



ITpumep. YcmaHoeKka 4acoeoll 30Hbl u Hacmpolika NTP-cepeepoas.
clock timezone gmt 7

ntp
server ipv4 10.115.0.5
key 4
exit
authentication-key 4
md5 encrypted 99B1063CE15E
exit
authenticate
trusted-key 4
exit
ntp vrf mng
server ipv4 192.168.16.113
exit
server ipv4 192.168.16.119
prefer
minpoll 4
exit
exit

Z[I/IaI'HOCTI/I‘IeCKI/Ie KOMaH/JAbI CHCTEMHOI'O BpEMEHHA

show clock detail
KOMaH/Ia BBIBOJIUAT HH(l)OpMaHHIO 0 aTe, BPEMeHI/I U YaCOBOM 30He.

ITpumep: show clock detail

0/ME5100:Router# show clock detail
Fri Mar 22 11:40:20 2019
Timezone: GMT7

show ntp vrf all status

KomaHza BEIBOAUT HHPOPMALUIO 0 craTyce NTP-cepBepoB, 3allyllleHHbIX KaK B KaKOM-1H60 VRE,
TaK U B I71I006a/IbHOM TabJIMIle MapIIpyTHU3aI[AH.
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ITIpumep: show ntp vrf all status

0/ME5100:Router# show ntp vrf all status
Fri Mar 22 14:29:03 2019

NTP on vrf default

associd=0 status=c016 leap_alarm, sync_unspec, 1 event, restart,
version="ntpd 4.2.8p1@1.3265 Thu Mar 14 02:10:04 UTC 2019 (1)",
processor="mips64", system="Linux/3.10.59", leap=11, stratum=16,
precision=-19, rootdelay=0.000, rootdisp=193.230, refid=INIT,
reftime=00000000.00000000 Thu, Feb 7 2036 13:28:16.000,
clock=e03f0d3f.a52a978d Fri, Mar 22 2019 14:29:03.645, peer=0, tc=3,
mintc=3, offset=0.000000, frequency=0.000, sys_jitter=0.000000,
clk_jitter=0.002, clk_wander=0.000

NTP on vrf mng

associd=0 status=0618 leap_none, sync_ntp, 1 event, no_sys_peer,
version="ntpd 4.2.8p1@1.3265 Thu Mar 14 02:10:04 UTC 2019 (1)",
processor="mips64", system="Linux/3.10.59", leap=00, stratum=3,
precision=-19, rootdelay=39.802, rootdisp=91.960, refid=192.168.16.119,
reftime=e03f0b48.a39c¢8f0f6 Fri, Mar 22 2019 14:20:40.663,
clock=e03f0d3f.b95791fe Fri, Mar 22 2019 14:29:03.723, peer=2919, tc=9,
mintc=3, offset=22.391883, frequency=19.641, sys_jitter=14.524438,
clk_jitter=11.868, clk_wander=4.690

show ntp vrf all associations

KOMaH,I(a BBIBOJIUT I/IH(l)OpMaLII/IIO 0 CMHXPOHHM3alIWHX C BBIMIECTOAIITNMHU CEpBepaMH
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ITpumep: show ntp vrf all associations

0/ME5100:Router# show ntp vrf all associations

Fri Mar 22 14:33:22 2019

NTP on vrf default
remote
offset jitter auth

10.115.0.5
0.000 0.000 bad

NTP on vrf mng
remote
offset jitter auth

*192.168.16.119

refid st t when poll reach delay
W e e
refid st t when poll reach delay
s 0w e

22.392 12.099 disabled

+192.168.16.113

172.16.0.1 4 u 155 512 3717 0.163

16.495 15.039 disabled

Pe3epBHOE KONIMPOBaHNE KOHPUTypaAITLHA

Pe3epBHOe KOIIMpOBaHUE KOHQUTYpAITUU CeTEeBBIX YCTPOMCTB — O[fHA M3 00s13aTeIbHBIX Mep II0
COKpAIlleHHI0 BpeMeHHU IIPOCTOSI CeTH. Pe3epBHble KOIMMH KOHQUIYpAIUH IIOMOTYT OBICTPO
BOCCTAaHOBHUTH CeTh KaK B Cay4dae QU3MYECKOTO BBIXOZA YCTPOMCTB M3 CTPOS, TaK U IPU CO0X,
BBI3BAaHHBIX OITMOKAMHU aIMIHUCTPATOPOB CETH.

Tabauya 18. Hacmpotika pe3ep8upo8anust KOH@Guaypayuu.

KomaHnpga

configure

backup to URL

daily HH:MM:SS

HasHaueHue

[Tepexof B pesXyuM 171062/ IbHOM KOHQUTYPALIHH.

CospaHue 31eMeHTa pe3epBUPOBAaHUSI KOHQUIYPAIIUU U IIepeXo/ B
pe’XKM  HACTpOMKM  3Ttoro  asieMeHTa  (config-backup-to).
HpeHTUOUKATOPOM 3jieMeHTa siBJysieTcss URL, yKasaHHBIN B TaHHOM
KoMaHpe. Ilocse co3gaHUs 3jIeMeHTa pe3epBHPOBAHUA IIOJIHAas
KOHQUTypaliisl yCTporcTBa OyAeT BBIIPY’KaThCd II0 YKasaHHOMY
URL niepuojguyecKku Jiib0 II0CIe IIpUMeHeHUs1 KOHQUIypalluu — B
3aBHCHUMOCTHM OT HAaCTPOMKH 3jieMeHTa. /JlOIIyCTUMO CO3JaHue
HECKOJILKUX 3JIEMEHTOB.

YcraHOBKa BpeMeHH (B 24-4acoBOM ¢opMaTe) esKeJHEBHOU
BBITPY3KHU ¢Qariisia KOHQUTYpaIluH.
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KomaHnpa

interval value

memory-Llimit value

post-commit

pre-commit

password [encrypted]

password

vrf vrf_ name

source-address { IP_intf-addr
| IPv6_intf-addr}

commit

Ha3umaueHue

3aslaHue 3HaUYeHUs UHTepBaJia (B MUHyTaX, IPUHUMAaeT 3Ha4YeHUs
oT 1 pmgo 43200), 4epe3 KOTOPHIKM OymeT HIPOU3BOAUTHCA
IepuoiuuecKas BbITpy3Ka ¢aiiyia KOHQUTypariuu.

3alaHye OTpaHUYEHUs Ha 00IIIUN 00beM, 3aHUMaeMbIil 69KarraMu
(B MerabauTax, IpuHUMaeT 3HaueHU oT 0 10 300) [ yCTpOMCTBA.

BKJIIOUeHHe BBITPY3KH Qaiyla KOHQUTYpalluU II0cje KaKIoro
BBIIIOJTHEHUS OTlepaIiiy commit.

BrurtoueHre BBITPY3Kd ¢aiyia KOHQUIYpaIlUH Iepes KaKIbIM
BBIIIOJTHEHUEM ollepariui commit. KomaHja nOpuUMeHseTCS B
pe’krMe HaCTPOMKU 3JieMeHTa pe3epBHPOBAHUS KOHQUTypalluiu
"backup to".

3amaHue I1apoJId I10JIb30BaTeN A, KOTOPHIM 6y/leT UCII0JIb30BaH IIPU
ollepalsX BBITPY3KH ¢Qaiia KOHQUIypaMd Ha YJaJeHHBIA
cepBep B OTKPBLITOM HJIM IITUGPOBAHHOM BH/IE.

M4 sk3emiuigpa VRF, B KOTOpPOM OyeT OCYIEeCTBIATHCI CBA3b C
ykasaHHbIM URL.

3amanue IP (IPv6) azpeca, KOTOPBIM OyneT MCIIOJIB30BaTbCI B
KauecTBe IP-afipeca oTIpaBUTe A IIPU OIlepalluaX BEITPYSKH ¢aiiia
KOHOUIYpaAIlH Ha yaJeHHbIN cepBep. CileflyeT yKasbeIBaTh afipec,
IIPHUHA/JIe KAl HHTepdeucy MapIIpyTH3aTopa B
cooTBeTCcTBYyIOIIEM VRE.

HpI/IMEHeHI/Ie IIPOM3BENEHHBIX HACTPOEK.

IIpumep: Hacmpoiika excedHe8HO20 coxpaHeHus @alina KoHPueypayuu Ha yOaneHHOM cepeepe.

backup to tftp://192.168.16.119/ME5100/

daily 24:00:00
vrf mng
exit

ITpumep: HacMpoUKa a8mMocoxXpaHeHUs Pailna KoH@GuU2ypauyuu Ha ycmpoticmee noc./ie Kaxcooz2o

6bINOJ/IHEHUST onepauuu commit.

backup to fs://backups
post-commit
memory-limit 250
exit
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CoxpaHeHHBIe ¢aiIbl KOHQUIYpallUM Ha YCTPOMCTBE MOYKHO IIOCMOTPETh C IIOMOIIBLIO
CyIeTytoIel KOMaH/Ibl:

show configuration backup
ITpumep: show configuration backup

0/ME5100:Router# show configuration backup
Wed Apr 3 17:01:06 2019

ID Date Stage

0 20190403_165328 post_commit
1 20190403 _133440 post_commit
2 20190403 133322 post_commit
3 20190403_121717 post_commit
4 20190403 121708 post_commit
5 20190403_121638 post_commit

B ciydyae c60d WJIM HEKOPPEKTHBIX [EeUCTBHUU IIepCOHAJa II0 H3MEHEHHI0 KOHQUTYpaIluu
CYII[eCTBYET BO3MOKHOCTB OBICTPOTO BO3BpaTa K IIPebIAyIel paboueit KOHQUTYpaAITUH.

ITpumep: omkam KoH@uypayuu K npedsvloyuieli gepcuul

0/ME5100:Router#commit backup 1_

VaajneHre KOHQUIypalya U BO3BpaT K 3aBOJACKHUM
HaCTpOUKaM

[Ipy IIOJTHOUM IIOTepe YIIpaBJIeHUs YCTPOMCTBOM CYIIeCTBYeT BO3MOY>KHOCTH BEpPHYTHCSI K
3aBOZICKUM HacTpoHKaM. /lJIsi 3TOT0 HEOOXOJUMO:

Ha ME5100/MES5200

* OTK/IFOYHMTH ITUTAHHE,

* BKJIOUUTH ITUTaHUe IIPU HaKaTOU KHOIIKe F (HaXOQUTCSA Ha IepegHeN ITaHe n). Yaep>KUuBaTh
KHOIIKY B TAKOM II0JIO’KEHUH HEOOX0UMO 10 HayaJjla MUraHusg uHgukatopa "RUN";

* Iepes3arpysuTh YCTPOMCTBO I10 IIUTAHUIO.
Ha ME5000

* OTK/IFOYHMTH ITUTAaHHE;

* BKJIOUUTH ITUTaHHWe IIpU HakaToil KHonke F Ha rrate FMC, KoTopasg B TaHHBIM MOMEHT
SIBJIIETC MacTepoM. YIep>KMBaTh KHOIIKY B TAaKOM IIOJIO’KEHUU HeOoOXOAMMO [0 Hayvasa
muraHudg uHaukaropa "STATUS";

* Iepe3arpysuThb YCTPOMCTBO 10 IIUTAHUIO.
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ViupasiieHue noacucremou SYSLOG

Syslog (cuCTeMHBIN )KypHaJI) — CTaHapT OTIIPaBKU U PETUCTPAIIUU COOOIIEeHUM O IIPOUCXOAAITUX
B CHCTeMe COOBITUSIX (TO €CTh CO3JaHHUS COOBITUMHBIX >KYPHAJIOB), HCIIOJIL3YVIOIUNCA B CETIX,
paboTarmux Mo IIPOTOKOoaYy IP. ®UIBTPOM 3aHOCHUMBIX B JKYpHal COOOIIEHUU SBJISIETCA
MUHUMaJIbHas CTelleHb Ba’KHOCTU (Severity) coObBITUU. Bce cucTeMHBIe COOBITHSA, HMeROIUe
BaKHOCTb PaBHYIO WM 60Jiee BBICOKYIO, UeM 3ajlaHHAas, IO/JIe)KaT 3allUCHU B KYpHaJ COOBITUM
yCTPOMCTBA.

CormacHo RFC3164, nMeroTCA CIeAyIOle CTaHfapTHRIEe 3HAaUEHUd CTelleHe Ba)KHOCTH:

Numerical Code Severity

0 Emergency: system is unusable

1 Alert: action must be taken immediately
2 Critical: critical conditions

3 Error: error conditions

4 Warning: warning conditions

5 Notice: normal but significant condition
6 Informational: informational messages
/ Debug: debug-level messages

Tabauya 19. Ouucmka cuCmemMHO20 HCypHAAQ.

Komanpa HasHnaueHue
clear logging OYHCTHUTE JIOKAIbHEIH 5KypHaJI yCTPOMCTBA.
clear logging persistent OuuncTUTH Qaiiipl, COXpaHeHHbIe Ha UCKe YCTPHCTBA.

[file file_name]

Tabuya 20. Hacmpotika cucmemHO20 HYpHANA.
KomaHa HasunaueHue

configure [Tepexof B pesKUM IV106a7IbHOM KOHQUIYpaIluHU.
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KomaHnpa

logging buffered severity
severity

logging buffered size
file_size

logging buffered rotate
file_count

logging crash-info rotate
file_count

logging cli-commands
disable

logging netconf-ssh disable

logging console severity

logging monitor severity

Ha3umaueHue

3ajaTh MUHUMAaJIbHYIO CTeIlIeHb Ba)KHOCTH (severity) cOOOIeHUH,
COXpaHseMBbIX B JIOKaJbHOM JKypHasle YCTpOMCTBa. 3ajaHHas
CTelleHb Ba>XHOCTH HCIIOJIB3yeTCsI B KaudeCTBe OGHIbLTpPa—BCe
CHUCTeMHBbIe COOBITHS, HMMEIMe Ba)KHOCTH pPaBHYH HIH 6ojee
BBICOKYIO, 4eM 3ajlaHHasg, IIoJJIe)KaT 3allCH B >KypHasl COOBITHUN
YCTPOMCTBA.

3amaTh MaKCUMaJIbHBIU pasMep ¢paiioB KypHaJia, UCII0JIb3yeMbIX
CHUCTEMOM >KypHaJIHUpPOBaHUA YCTPOMCTBA B IIpOIlecce POTaIlUHU.
[Ipu pocToKeHUM G(GaMoM 3aJaHHOTO pasMepa OH IIOJAJIEKUT
poTaniuy, IpU 3TOM CTapbld ¢aiin yhangercd. Pasmep ¢aiyia 110
ymosruaHuio 10000 KiB.

3amaTb  KOJMYeCTBO  (GaijoB, HCIIOJIb3yeMBIX  CHUCTEMOM
JKypHaAJIMPOBaHUA YCTPOMCTBA B IIpollecce poTanuu ¢aioB
JKypHasa. KoimnuyecTBo @(amoB JKypHaJZa MOXKeET IIPHUHUMAThb
3HaueHud oT 1 o 1000.

KoMmaHy peKoOMeHyeTcsI KCII0/Ib30BaTh COBMECTHO
¢ logging buffered size. Ha cucremax, HaX0AdIIIUXCA
B 3KCIUIyaTalliW, He CJIefyeT 3a/faBaTh 3Ha4YeHUS

NOTE
6osee  10; BMecCTO 3TOT0O  pPeKOMEHAyeTCd
HCII0JIb30BaHUe yaJIeHHBIX CepBepoOB
>KYpHaJIUPOBaHMUSL.

3ajaTh MaKCHUMaJIbHOe KOJHMYeCTBO (auIoB, COAepsKalux
aBTOMaTHYeCKUN OTYeT O KPUTHYECKHUX cO0gxX ycTporcrBa. IIpu
IIPeBBIIIEHUH 3TOT0 KOJIMYeCTBa IIPOM3BOAUTCA pPoTanus $paisos.
KosimuecTBO QaitioB MOXKeT IPUHUMATh 3HaUeHud oT 1 70 50.

OTK/IIOUYUTH y4eT BBEAE€HHBIX II0JIb30BaTe/IAMHU KOMaHI B CUCTEeMe
JKYPHa/JIHUPOBaHUA cobnITHi. I1o YMOJTYaHHUIO PEXUM JIOTHPOBAHUS
KOMaH]I BK/IFOYEH.

OTK/IIOYUTH y4eT BBe/leHHbIX I10/Ib30BaTe/IsIMU 110 cecCUH "netconf
over ssh"koMaHJ B CHCTeMe >KypHa/JIUpOBaHUd COOBITHH. IIo
YMOJIYaHUIO PEesKUM JIOTUPOBAHU KOMaH/]{ BK/IIOYEH.

3alaTb MUHUMAJIbHYI0 CTelleHb Ba)KHOCTHU (severity) cooOIeHuH,
BBIBO/IUMBIX Ha allllapaTHYI0 KOHCOJIb YCTPOMCTBA.

3ajaTh MUHUMaJIbHYIO CTeIleHb Ba)KHOCTH (Severity) COOOIeHUH,
KOTOpPBIe OYAYT 0TOOpakaThCsl B CeCCHAX YAAEHHOTO YIIpaBJIeHUs
ycrporictBoM (Telnet/SSH).
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KomaHnpa

logging control-plane

internal

limit file_size

exit

logging control-plane

problem-detection

limit file_size

exit

logging control-plane

signal

limit file_size

exit

logging persistent

file file_name

severity severity

subsystem subsystem

exit

exit
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Ha3umaueHue

BKIIOUUTH  JKypHaJUpPOBaHHe  BHYTPEHHUX  TPacCUPOBOK
OCHOBHOIO IIPOTOKOJIBHOTO IIpoIlecca M IIepedTH B PeXUM
KOHQUTYPHUPOBAHUSL.

3aJjaTh MaKCUMaJIbHBIU pasMep apxuBa.

BBINTH 13 peskKMa KOHQUTYPUPOBaHUS.

BKIHOUUTH JKYPHaJIHPOBaHHKE TPACCHPOBOK OIIIO0K OCHOBHOTO

IIPOTOKOJILHOI'O ImpoIiecca U IepenTu B pexum
KOHQUTYPUPOBaHUS.

3asaTe MaKCUMaJ/IbHEIN pasMep apXuBa.

BBIFTH U3 pesKuMa KOHQUIYPUPOBAHUS.

BKJIIOUUTH JKypHaJILpOBaHUe CUTHAJIbHBIX  TPaCCUPOBOK

OCHOBHOI'O IIPOTOKOJIBHOTO IIpoIjecca M IIepeWTH B PeXUM
KOHQUTYPUPOBaHUS.

3alaTb MaKCUMAaJIbHBIA pasMep apXuBa.

BBIUTH 13 pesKUMa KOHPUTYPUPOBAHUSL.

BK/IIOUUTE peXUM JKYPHaJIUPOBAaHMS Ha [UCKe YCTPOMCTBA H
IIepeMTH B peKUM HACTPOHMKH ero I1apaMeTpoB.

Vka3aThb uMs Oaiyla >KypHaJIHUPOBAHUSI U IMEePeUTH B PEXUM
HaCTPOMKU ITapaMeTpOB.

3aaTh MUHHUMAaJIbHYI0 CTelleHb Ba)KHOCTHU (Severity) COOOIeHMIH,
OTIIpPaBJIIEMBIX Ha YAaJIeHHbIHN cepBep *KypHaJIUPOBaHUS.

VKasaTh IOJCHUCTEMY, COOOIIeHNS KOTOPOM OYyAyT 3allMChIBaThCI B
dair.

BBIMTH U3 pekriMa HaCTPOMKHU IIapaMeTPOB 3alucH daiia.

BeiiiTu 13 pexuMa logging persistent.



KomaHnpa

logging host { IP_intf-addr
| IPv6_intf-addr } [ vrf
vrf_name ]

description name

severity severity

tep port

udp port

commit

Ha3umaueHue

BxuirounTh OoTIIpaBKy SYSLOG-CcOO0OIIeHMIT Ha cepBep YAaIeHHOTO
>KYPHaJIMPOBaHUS U IIepelTH B PeXKMM HACTPOMKM IapaMeTpPOB
aToro cepBepa (config-logging-host). B koH$UTrypauu ycTpomcTBa
MO>KHO 3azaBaThb HECKOJIBKO CepBepoB yIaJIeHHOI'0
>KypHaJIUPOBaHUSL.

BHILHTB M X0CTa.

3aZjaTb MUHHUMAaJIbHYIO CTelleHb BaKHOCTH (severity) coOOIIeHuUi,
OTIIpaBJIZeMBIX B Qaiil.

YCTaHOBUTH peXUM paboThl II0 IIpoToKoay TCP I Tekyliero
yOaJIeHHOIO CcepBepa JKYPHaJIHpPOBAaHHWSA M 3aJaTb HOMeEP
HCII0JIb3yeMOTO II0pTa.

VCTaHOBUTL PEXUM PABGOTHI II0 IMPOTOKOIY udp /I TEKYIIero
yIQJIEHHOTO CepBepa O KYpPHAJUPOBaHUA U 3alaTh HOMeEp
HCII0JIH3yeMOTO ITOPTa.

HpI/IMEHeHI/Ie IIPOH3BEAEHHBIX HACTPOEK.

ITpumep: HaACMPOUKA HCYPHAAUPOBAHUS HA YOATEHHOM cepaepe U 3anucu 8 (hail/l coobuweHutl

noocucmemsl if-mgr.

logging console debug

logging host 192.168.17.18 vrf mgmt-intf
description "ME EMS 17-18"

exit
logging monitor notice
logging persistent
file int
subsystem if-mgr
exit
exit
exit
logging rotate 15
logging size 100

IIpoTokoJ ynpaBieHus ceTtbro (SNMP)

SNMP (Simple Network Management Protocol — mIpoCTO IPOTOKOJI CETEBOTO yIIpaBJIeHUSA) —
CTaHZAPTHHIM HHTEPHET-IIPOTOKOJI I yIIpaBJeHHs YCTPOHCTBaMU B IP-ceTAIX Ha OCHOBe
apxutexTyp UDP/TCP. IIpOTOKOJI OOBIYHO MCIIOJIB3yeTCSd B CHUCTeMaxX CeTeBOIO YIIpaBJIeHUS IJIA
KOHTPOJIS IIOAK/IFOUEHHBIX K CETH YCTPOMCTB Ha IIpeMeT YCJIOBUM, KOTOpPhle TPeOyI0T BHUMaHUS

dIMHUHHUCTpaTOpAa.
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MapipyTusaTopsl cepud ME moiep>KUBar0T IPOTOKOJI Bepcut SNMPv1, SNMPv2, SNMPv3.

Tabauuya 21. Hacmpotika npomoxoaa SNMP.

KomaHma

confiqure

snmp server syslLocation
descr

snmp server sysContact descr

snmp server trapMode
{extended | standart}

snmp server dscp value

snmp server client-list
name

prefix {ipv4address
|iv6address}

range {ipv4address range
|iv6address range}

exit

snmp server view name

oid-tree {excluded |
excluded} oid oid

exit
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HasunaueHue

[Iepexo/] B pe)KUM IVI06aIbHOM KOHUTYPaITHH.

3ajlaHue OIIMOHAJIBbHBIX mHapamMeTpoB SNMP-cepBepa. /J06aBUTH
HUHPOpPMAIMI0 O MeCTe YCTaHOBKM YCTPOMCTBA WA JIOOYIO
“UHOOpPMAaIUIO A1 UeHTUQUKAIIUU YCTPOMCTBA B CETH.

Jlo6aBUTh MHGOPMAIINIO 0 KOHTAKTax MJIM JIIOO0YI0 MHGOPMAIIHIO
111 afMUHHCTPATOpa CETH.

OTopaBiATh CTaHJApTHBIE (II0 YMOJYaHUI0) MJIM PaCIIHpeHHbIe
(pesosBuTca if-index wuHTepdeiica B TeKCToBoe wuMs1) SNMP-
YBeIOMJIEHUS.

3amanue 3HaueHUd 1oyt DSCP, ¢ KOTOpPhIM OYyT TeHEPUPOBAThCA
IP-maxkeTskl.

CosgaHHe CIIMCKa XOCTOB, KOTOPBIM paspellleH JoCTyll K SNMP-
cepBepy U Ilepexofi B peKUM ero HacTpoMku (config-snmp-server-
client-list).

VkasaHue aZipeca XoCTa.

VkasaHue quarasoHa aZipecoB X0CTOB.

Bo3BpaT B peKUM I7106aIbHOM KOHQUTYPaITHH.

(OmIIroHaIbLHO) Co3maHue CIIMICKa 0TOOpa’kaeMbIX
UIeHTUPUKATOPOB 00BbekTOB (OID) u Ilepexos, B peXKUM ero
HacTporku. OTBeToM Ha SNMP-3ampoc KiueHTa OYAYyT TOJILKO
paspellleHHble aIMUHUCTPATOPOM OOBEKTBHI, UYTO II03BOJIIET
IIOBBICUTH 6€30I1aCHOCTH CeTH.

[lepexo K OIIMCAHUI0 paspellleHHBIX/3allpellleHHbIX IJI O0IIpoca
00bekTOB. OID 3aytaeTCs B TOUEUHOM HOTAITUH.

Bo3BpaT B peKUM I7106aIbHOM KOHQUTYpaITHH.



KomaHnpa

snmp server [ vrf vrf_name]

community label name

community-name {encrypted
encrypted name | name}

address {ipv4address
|iv6address}

rights{ro | rw_}

version {any|v1|v2c}

view name
exit

host {ipv4 address
ipvdaddress | ipv6 address
ipvdaddress| hostname}

community {encrypted
encrypted name | name}

port value

user name

Ha3umaueHue

Ilepexos B pe>KUM HaCTPOMKH ItapaMeTpoB SNMP-cepsepa (config-
snmp-server-vrf). IIpu 3amycke SNMP-cepBepa B KakoM-1r60 VRF
(inbo B mI06aJLHOM TabJ/UIlEe MAapIIPyTU3allH) YCTPOMCTBO
HauMHaeT IIPUHUMATL COeAUMHEeHMd II0 IIpoTokoay SNMP Ha Tex
CBOMX MHTepdeiicax, KOTOpble BKIKYeHbl B yKasaHHBIA VRF.

Jlo6aBUTH KpaTKoOe OIIMCaHWe IPYyNIIbl JocTyIa. I[lepexos B pesKuM
HaCTPOMKH IIapaMeTpOB IPYMIIBI JOCTymna. MMs I'pyIIBl oCTyIia
(community) oTo6pakaeTcd B KOHQUIypaIliyd MaplIpyTH3aTopa B
mudpoBaHHOM Buze. Eciv rpymm 6oJsiblile, 4eM OfHa, Jo0aBIeHHe
KpaTKoro OITMCaHU (community label) obJieryaet
aJMHUHUCTPATOPY CeTH UAHTUQHUKAIIUIO community.

3aZjlaHrie IMeHH IPyIIIIbl JOCTYIIa B OTKPHITOM KJIH ITUGPOBAHHOM
BU/E.

VKa3aHMe ajipeca X0CTa i1 o6palieHus K community

3azaHue IIpaB LOCTyIIA.

® 0 — TOJIBKO UTE€HUE,

* r'W—4YTeHHE U 3allHCh.

VkasaHue MO/JIeJIN 0€e30MacHOCTH.

VKasaHHe CIIHCKa 0TO6pakaeMbIX 00beKTOB /IJIT 3TOT0 community

(OnmroHasIbHO) Bo3BpaT B peskuM HacTpouKu SNMP-cepBepa.

VKa3aHMe ajipeca X0CTa, Ha KOTOPBIM OYyAYyT OTIIPaBJIATHCI SNMP-
yBeOMJIEHU U ITepexo/i B Pe’KHUM UX HaCTPOUKH.

3aZjlaHrie IMeHH IPyIIIIbl JOCTyIIa B OTKPHITOM HJIN ITUGPOBAHHOM
BU/E.

(OnruoHanbHO) YKazaHUe IopTa i rpruemMa SNMP-yBeroMieHUMN
Ha y[laJIeHHOM cepBepe (110 yMOoJIYaHU-162).

[Tepexos B pesKUM KOHQUIypalluy y9eTHOHN 3aIlMCH I10JIb30BaTesIs
SNMPv3
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KomaHnpa

authentication access {auth
| priv}

authentication algorithm
{shal | md5}

authentication key
{encrypted value | value}

authentication access {auth
| priv}

privacy algorithm{aes128
des}

privacy key {encrypted
value | value}

rights {ro | rw_}

commit

Ha3umaueHue

Br160p pesxuMa 6e30I1aCHOCTH I10/Ib30BaTe Is.
* auth — TOJIBKO ayTeHTUUKAIIHS;
* priv—ayTeHTUUKAIIUA U IIHUPPOBaHUE JTaHHBIX.

Br16op ajsropuT™Ma IHUGPOBaAHUA.

3ajaHue  KJIHOYa ~ ayTeHTHQUKAIlMM B OTKPBITOM  HJIH
muru$pPoOBaHHOM BHUJIE.

BrI60p peskrMa 6e30I1aCHOCTH I10/Ib30BaTe Id.
* auth — TOJIBKO ayTeHTUUKALIUA;

* priv—ayTeHTHUQUKALAI U IIUPpOBaHUe JaHHBIX.

BbI6Op asiropuTMa IIUPOBAHUS 11 Priv-peskuma 6e30I1acHOCTH
I10JIb30BaTeJIs.

3alaHue KIr04a ayTeHTUQUKAIUUY IS Priv-pekrMa 6e30I1acHOCTH
I10J1b30BaTeJIsIB OTKPHITOM WU IITUGPOBAHHOM BU/E.

BHIL&HI/IE IIpaB JOCTYIIa II0JIb30BaTeJIsA.

® 0 — TOJIBKO UYTEHHE,;

* r'W—4YTeHHE U 3alIHCh.

[IppMeHeHUe IIPOM3BeJeHHbIX HaCTPOeK.

ITpumep: Hacmpoiika SNMPv2 cepsepa 6 GRT

snmp server vrf default
community label public

community-name encrypted 8CA10161B960C

rights rw
exit
host 192.168.13.1

community encrypted 8CA10161B90C

exit
exit
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ITpumep: Hacmpolika yuemHoll 3anucu noavzosame.1st SNMPv3

user tester
authentication access auth
authentication algorithm shal
authentication key encrypted CDE65039E5591FA3
rights rw
exit

ITpumep: CozdaHue cnucka omobpadcaemvlx udeHmugpuxkamopos o6exmos

snmp server view entPhysicalContainedIn
oid-tree included
0oid 1.3.6.1.2.1.1
exit
oid-tree excluded
oid 1.3.6.1.2.1.1.9
exit
exit
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HACTPOHMKA 3AIIIUTHI CONTROL-PLANE

Control-plane (IJT0CKOCTH yIIpaBJIeHUsI) B IPOTPaMMHOM apXUTEKType MapIlIpyTU3aTopa OTBedYaeT
3a paboTy pasJIUYHBIX IIPOTOKOJIOB U 00pabOoTKy ciay>keOHOro Tpaduka. Bce makeTsl IJIOCKOCTH
yrpasyeHus (control-plane) o6pabaThIBaloTCs HEIOCPEACTBEHHO IIeHTPaJbHBIM IIPOIECCOPOM
(CPU) wmapmpyTusaTopa. HacTpoiika QMIBTPOB control-plane II03BOJIIET aJAMUHHUCTPATOPy
yCTaHaBJWBaTh IIpaBHya 00pabOTKH BXOMAIUX IIAKETOB [JIA 3alfUTHl OT CeTeBBIX aTaK U
HEeCaHKIIMOHUPOBAHHOIO OCTYIIA.

B laHHOM I71aBe paccMaTpUBAIOTCSI IPUHITUIIBI HACTPOMKY 3alIUTHI YPOBHS control-plane.

OcCHOBHEIE TPUHITHIIBI

1.

[Io yMos4aHUIO (OIpH OTCYTCTBUM B KOHQUrypanu 6Ji0Ka 3amuThl control-plane) Bce
BXOJAIIME COeNVHEHWs K YCTPOMCTBY paspelneHbl. COOTBETCTBEHHO, IIPU 3aIlyCKe KaKoro-
Jrb0 cepBUCca (HallpuMep, telnet-server) K HeMy CMOI'YT IIOJK/JIHYATBLCI BCe XOCTHI, KOTOPHIE
UMeIOT CBI3HOCTD C YCTPOMCTBOM.

KonurypupoBaHue 3saiuThl control-plane gesuTcs Ha [ABa JIOTUYECKUX 6JI0Ka — 3alliyTa
CEepBHCOB, KOTOpble paboTaroT B Global Routing Table 60 B cepBucHbIXx VRF ycTpoicTBa
(control-plane inband) m 3amuTa cepBHUCOB, paborarinux Ha Out-of-band uHTepdericax
(control-plane out-of-band).

BHyTpH Kakgoro u3 6JI0KOB in-band/out-of-band KoHQUTypUpyeTCcs Habop IIpaBHJ, KOTOpPbIE
IeMCTBYIOT Ha BXOJIME CeTeBble COeJUHEHUs K YCTPOMCTBY. [IpaBuiia MOIYT IIPUMEHSThCA
KaKk Ko BceM wuHTepdeiicaM paHHoro VRF (xiarou interface all), b0 K OTHEeIbHBIM
yKasaHHBIM. /Ijid IIpaBUI QuUiIbTpalud He TpebyeTcs ykasaHue VRF (mpaBuia OyayT
aBTOMaTHU4eCKHU paboraTh B ToM VRF, K KOTOPOMY OTHOCUTCS UHTepderic).

[IpaBuIa QUILTPAIIUHU IEHMCTBYIOT TOJIBKO Ha Layer3-uHTepdeiichl yCTPOMCTBA U IIPHU 3TOM He
IeMCTBYIOT HAa TPAH3UTHBIN TpadUK MapIIpyTHU3aTOPa.

BakHo! /l11 KaK[oro IIpaBHiIa 3allfUTHI control-plane reiicTBHeM II0 YMOJIYAHUIO SBJISAETCS
"3aIIpeTUTH BCe OCTAJIbHbBIE BXOAIINE COeJUHEeHUT "

HacTpoiika npaBmI 3aIiATHI

Tabauua 22. IlocaedosamenbHOCMb Hacmpotiku control-plane 015 uHmepgetica out-of-band ynpaeieHus.

KomaHnpa HasnaueHue

configure [Tepexof B pesKUM IV106a7IbHOU KOHQUTYpaIlUH.

control-plane out-of-band  [lepexos B pexxum HacTpoiiku QUIBTPOB  control-plane
interface mgmt {num| all}  pmTepdeiica out-of-band yrmpapieHus.
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KomaHnpa

policy { drop | reject }

allow protocol

any

peer

address {ipv4 ipv4address |
ipvb ipv6address }

commit

HasxnaueHue
BeibOp [eHCTBUS IIpU IIOJIyYeHUH IIaKeTa, IIOIIaJarollero IIOf,
3alpelrjaoiiee IIpaBUIO:
* reject -orBetuTh coobimeHuem ICMP Port unreachable (1o
YMOJIUYaHUIO);

* drop - oTOPOCHUTE (peKOMeHyeTcs).

VKasaTh IIPOTOKOJI U3 IIepeyHsl XOpPOIlo U3BEeCTHBIX (JIMOO yKasaTh
npotokos TCP/UDP um HoMep mopra). Bxopdiiue coeIuHeHUS
(makeThl) VyKasaHHBIX IIPOTOKOJIOB OyAyT IIPUHUMATBCA U
o6pabaTrIBaTHCA MapIIPyTU3aTOPOM, OCTaIbHEIE - 0TOPaChIBAThHCS.

* all --BXodIlye IakeThl BCeX IIPOTOKOJIOB (II0 YMOJTYaHHUIO);

o ftp;

* http;

* icmp-echo;

* icmpvb-echo;

e netconf ;

s ntp;

* sntp;

e ssh;

* tcp—TCP c ykasaHueM HOMepa II0PTa;

e telnet;

o tftp;

* udp— UDP c ykazaHHeM HOMepa IIopTa.

HpI/IHI/IMaTB IIaKeThI (COE,ILI/IHQHI/IH) OT BCeX source-aapecoB [JId
YKa3aHHOTO IITPOTOKOJIA.

[IepefTH B peXKUM SIBHOTO YKa3aHUS SOUrce-a[pecoB.

Vkaszate IPv4- jmibo IPv6-ampec, IIakeTbl OT KOTOPOTO OYIyT
IIPUHUMATbCAI MapIIPyTU3aTOPOM.

[IppMeHeHMe IIPON3BeJleHHBIX HACTPOEK.

35



ITpumep. Hacmpoiika control-plane 015 uHmepgetica out-of-band ynpas/ieHuUs — paspewums 8ce
coeduHeHus om adpeca 192.168.17.150.

control-plane out-of-band interface mgmt 0/fmc@/1
allow all
peer
address ipv4 192.168.17.150
exit
exit
policy drop
exit

Tabauua 23. [locaedosamenbHoCmMb Hacmpouku control-plane 015 uHmepgetico8 GRT nubo cep8uUCHbLX
VRF.

Komanpga HasHaueHue

configure [Tepexof B pesXyuM 171062/ IbHOM KOHQUTYpaLIU.

control-plane inband Ilepexoy, B PpeXUM HacTpOMKH  QUIBTPOB  control-plane
interface {type num| all} MHTEPHECOB.

policy { drop | reject }  BriGop feficTBHS IIpM IIOJIYUEeHHH IaKeTa, IIOAIIA/AIOIIETO IIOJ

3aIpenanImee MPaBUIIO:

* reject -orBeTuTh coobmeHneM ICMP Port unreachable (mmo
YMOJIUYaHUIO);

* drop - oTOpPOCUTH (PEKOMEHYETCS)
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KomaHnpa

allow protocol

any

peer

address {ipv4 ipv4address |
ipvb ipv6address }

commit

HasxnaueHue
YKasaThb IIPOTOKOJI M3 IIepeyHs XOPOIII0 U3BEeCTHBIX (JILOO yKasaThb
npotokosl TCP/UDP u HoOMep IIopTa). Bxopdiue coequHeHUS
(makeThl) YyKasaHHBIX IIPOTOKOJIOB OyAyT IIPUHUMATBCA U
o6pabaThIBaTHCA MapILIPyTU3aTOPOM, OCTaJIbHBIE - 0TOPaChIBATHCS.

* all - BXogdIIIMe TaKeThl BCeX IIPOTOKOJIOB (II0 YMOJIYaHUI0);

o ftp;

* http;

* icmp-echo;

* icmpvb-echo;

e netconf ;

s ntp;

* sntp;

e ssh;

* tcp—TCP c ykasaHueM HOMepa II0PTa;

e telnet;

o tftp;

* udp— UDP c ykasaHueM HOMepa II0pTa.

HpI/IHI/IMaTB IIaKEThI (COE,I[I/IHEHI/IH) OT BCeX source-aapecoB [JId
YKa3aHHOTI'0 ITPOTOKOJIA.

[lepefTH B pe)KUM SIBHOTO YKa3aHHUS SOUrce-a[pecoB.

Vkasate IPv4- smm6o IPv6-agpec, mIakeThl OT KOTOpPOIo OyAyT
IIPUHUMAaTHCSA MapIIPYTU3aTOPOM.

HpI/IMEHeHI/Ie IIPOH3BEAEHHBIX HACTPOEK.

HekoppekTHass HacTpolka control-plane Mo)XeT IIpUBeCTH K IIOTepe
IMPORTANT yAaJIeHHOIO yIIpaBJIeHUsA MaplIpyTU3aTOPOM M YaCTUYHOM JIMO0 II0JTHOM
HepaboTOCIIOCOOGHOCTH COOTBETCTBYIOIIIUX CeTEBBIX CEPBUCOB.
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ITpumep. Hacmpoiika 3auiumsl control-plane daa unmepdgeticos inband — obwias HacCmMpouxa 045 ecex
unmepdgeiicos (interface all) u omodeavHas Hacmpolika 043 uHmepdgetica te 0/0/13.

control-plane inband interface all
allow icmp-echo
any
exit
allow snmp
peer
address ipv4 177.34.156.0
address 1ipv4 115.64.45.254
address ipv4 118.254.32.227
address ipv4 82.1.252.254
address ipv4 97.125.152.0/24
exit
exit
allow ssh
peer
address ipv4 115.64.45.254
address ipv4 118.254.32.227
address ipv4 82.1.252.254
address ipv4 97.125.152.0/24
exit
exit
allow telnet
any
exit
exit
control-plane inband interface tengigabitethernet 0/0/13
allow icmp-echo
any
exit
exit
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MHTEP®EHCHI U AJIPECAIIUSA

ITapamMeTphl, HACTpauBaeMble Ha HHTepdeiicax

CuHTaKCHUC KOMaH/IHOM CTPOKH MapIlpyTHU3aTOPOB SIBJIAETCS $YHKITMOHAIbHO-
OpPUEHTHPOBAaHHBIM. JTO O3HayaeT, UTO HEIIOCPEeACTBEHHO Ha HHTepdelicaXx HaCTpauBaeTCsa
TOJIBKO OTPaHUUYEeHHBIN CIIMCOK IlapaMeTpPoB, IIPU 3TOM IIPOTOKOJbHBIEe HACTPOMKU (HAIIpUMeD,
uHTepdericHbIe HACTPOUKHU IIpoToKosIa OSPF) 3a71atoTcs B OTIeIbHBIX IIPOTOKOJIBHBIX 6/10Kax CLI.

Ha uHTepdeliicax KOHPUTypUpyeTC:

* CTpOKOBOe omrcaHue uHTepderica (111 BceX UHTepelicoB);

* HasHaueHue [P-aspecoB (in60 BkiIrOUeHHMe IP unnumbered) u skseMiuripa VRF, K KoTopoMy
OTHOCHUTCS UHTepderTic;

» ITapaMeTphsl paboThl IpoTOoKoaa ARP (g BceX HHTepdeicoB, KpoMe JIOKAJIbHOM IIeTJIH,
TYHHeJIbHBIX U bvi-uHTepeticoB) U pesxxuma ARP proxy;

 [TapaMeTpbl MaKCUMAaJILHOTO pa3Mepa makeToB — MTU KaHaJIbHOTO YPOBHS U IIPOTOKOJILHEIE
IP MTU (zy11 GU3UYECKUX U arpeTUpPYIOINUX UHTEePPEerCcoB);

* MHTepBas IOACYETA CTAaTUCTUKHU II0 TPaQuKy (g BceX HMHTepdelcoB, KpoMe JIOKaJIbHOU
IIeTJIN U bvi-uHTepdelicoB);

* [TapaMeTphbl 6a30BBIX OrpaHUYUTEEH MOJIOCHl (191 BCceX UHTepdelcoB, KpoMe JIOKaJIbHOU
[eTJIH, TYHHEeJbHBIX U bvi-uHTepdercoB);

* HasHayeHue TMOJMUTUKH Q0S M KJIacCUQHUKATOPOB BXOAAINEro Tpaduka (a1 Bcex
UHTepdercoB, KpoMe JIOKaJIbHOU IIeT/IH, TYHHEeJIbHBIX U bvi-uHTepecoB);

* AIMUHUCTPATHUBHBIN cTaTyC MHTepdeiica (shutdown);
* PesxuMbl pab0Thl MHTeP(eCcOB — CKOPOCTD U AYILIEKC (11 QU3MYeCKUX UHTepdeiicoB);

 [TapameTpsl MicroBFD (TOJIBKO [IJIs1 aTpeTUPYIOIIUX UHTEPPENCOB).

Pe>KMM MapIIpyTH3aluH U Pe>KUM KOMMYTaIluA

HMHTepderic MaplIpyTH3aTOpa MOXKET HaXOAUTHCI B OLHOM M3 [BYX PEXHUMOB —B peXUMe
Mapiipyrusanui (layer3 forwarding) mu6o kommyTtaruu (layer2 forwarding).

Pe>kuM MapHipyTH3alliyd O3HaydaeT, UTO Ha HHTepderice ckoHPuUrypupoBaH IPv4/IPv6-ampec u
CKBO3Has kKomMmyTarusa Ethernet-kaspoB uepe3 Hero HeBO3MOJKHa.

Pe)XuM KOMMYTaITUU O3Ha4daeT, UTO Ha UHTepdelice He BKIOUeHa [P-MaplipyTusanysa U depes
Hero MOJKeT OCYILeCTBJIATHCA CKBO3Hast kKoMMyTarud Ethernet-kazgpos.

MHpopMaIys o pesKUMe COIeP>KUTCS B BEIBOJIe KOMaHABI show interfaces:
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ITpumep: unmepdgeiic 6 pexcume layer3 forwarding

0/ME5100:Router# show interfaces tengigabitethernet 0/0/1.500
Tue Jan 30 21:24:35 2018

tengigabitethernet 0/0/1.500 is up
Interface index is 62
Hardware is tengigabitethernet, address is a8:f9:4b:8b:bc:21
Encapsulation 802.1Q, VLAN tag 500
Description is not set
IPv4 address is 200.1.1.151/24
No IPvb address assigned
Interface is bound to VRF default
Interface is in layer3 forwarding mode
ARP aging time is 240 minutes
Interface MTU is 1518
Interface IP MTU is 1500
300 seconds input rate is @ bit/s
300 seconds output rate is @ bit/s
300 seconds input rate is @ pps
300 seconds output rate is @ pps

9793 packets input, 666441 bytes received
893 packets output, 63423 bytes sent

[Io ymosuaHWI0 UHTepQerChl YCTPOMCTBA HAXOJATCA B peXKuMe
KOMMYyTalliuy. PesKruM MaplIpyTH3allui BKJIKYAETCd aBTOMaTHUUYECKU IIPU
HasHaueHUU [Pv4/IPv6-aspeca Ha uHTepdetice. IlIogpobHee 0 IPUMeEHEHUHU

IMPORTANT pe’xuMa KoMMyTalmuu cM. paszes "L2VPN u cepsBucel Ethernet”. HTHTepdertic
B pexume layer2 forwarding He OCyI[eCTBJIgeT HUKaKON II€PECHLIKHU
IIaKeTOB [I0 TeX IIOp, II0Ka He Oy/eT BKJIIOUYEH B OPUK-IOMeH WU KpPOoCC-
KOHHEKT.

Hacrpouka IP-agpecanuu, BKiIrouenue 1P
unnumbered, napaMeTpoB ARP u onrcaHus
nHTepdenca

Joiga Mapuipytusanuu IP-tpaduka yepe3 uHTepdeiic TpebyeTcs HasHauUTh Ha HeM [Pv4/IPv6
ajgpec ¥ HasHa4yuTh Jy1d uHTepderica VRF. Ecsim VRF Ha uHTepdeiice He CKOHQUIYPUPOBaH, TO
UHTepderic OTHOCUTCA K IJIO0AJBbHOM TabJmile MaplipyThsanuu ycrpoucrBa (Global Routing
Table, GRT).

VRF (Virtual Routing and Forwarding instance) mpejcrasJsieT CO00M BUPTYaJbHBIN 9K3eMILIAP
MaplIPYTHU3aUH, MU IIPOCTOM BUPTYAJIBLHBIM MapIipyTusaTop. Kaxkasiii VRF MMeeT OTHe/IbHBIN
He3aBUCHUMBIN CIIMCOK MHTepdeiicoB, TaOJIUIly MapllIpyTU3aniuu U ARP-rabuuitly. Tpapuk mMexzny
nHTepdpericaMu pasHbIXx VRF IIOJIHOCTBIO HM30JIMPOBAH Jpyr OT Jpyra M MapIIpyTU3UPYeTCd
He3aBHUCHMO.

B ciyuae, ecoiu paszgeseHue 110 VRFE McIIosb3yeTcda B IIpefesax OZHOTO MapIlIpyTU3aTopa, METO[,
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umMmeeT HasBaHUe VRF lite. Opranusamus ogHoro VRF Ha HeCKOJIbKHUX CBS3aHHBIX YCTPOMCTBAX,
KakK IIpaBWiIO, oO603HauaeTcd Kak TexHosiorud L3VPN (Layer3 Virtual Private Network).
Hcniosib3oBaHue VRF Lite u L3VPN omricaHo B paspesie "L3VPN" nanHOro PykoBocTBa.

JIoKkaJIbHO Ha MHTepdercax TakKe MOXKHO HasHauYUTh ItapaMeTp ARP timeout. [aHHBINA ITapaMeTp
3aZlaeT MaKCUMa/IbHOe BpeMms >KHM3HM ARP-3anmceli Ha yKasaHHOM HHTepdelice. B TeueHue
BpeMeHH >KU3HU 3allicell MapIIpyTHU3aTOp IIePHOAHYECKH IIPOMU3BOJUT HUX OOHOBJIEHHE ITyTeM
pacceiku ARP-3amipocoB. B ciiydae, eciu ymajJeHHBIM XOCT He oTBeuaeT Ha ARP sampocel B
TeyeHUe yKa3aHHOI'0 TalMayTa, 3allUCh yJaisgeTcs U3 TabIUIIbL.

Tabauua 24. IlocaedosameabHocmb Hacmpouku IP-adpecayuu u VRF Ha uHmepgetice

KomaHnpa

confiqure

interface type num
vrf vrf_name

ipv4 address ipv4address/prefix

arp aging-time minutes

ipvb address ipv6address/prefix

description descr

commit

HasxnaueHue

[Tepexof B pesKUM IVI00aJIbHOM KOHQUIYPaIIHHU.
[Tepexon B pe’KUM HaCTPOUKU UHTepderica.
HasHaueHue Ha uHTepderice sk3eMmiurapa VRF.

HasHauyeHune Ha uHTepdeiice IPv4-agpeca B popMmate CIDR
(agpec/minHa 1pedukca).

3azilaHue BpeMeHU KU3HU ARP-3arriceit Ha mHTepeuce.
[TapaMeTp sIBJISeTCS ONIIMOHAJIbHBIM U JILOO0 HaCIeLyeTCs
0T I71I06a/IbHOM HaCTPOMKU arp aging-time, 1160
yCTaHaBJIUBAaETCs PaBHBLIM 3HAYEHHUIO 110 YMOTYaHUI0 — 240
MUHYT.

HasHaueHue Ha uHTepdeltice IPv6-ampeca.

HasHayeHHe Ha UHTepdelice UMeHU-0IIMCcaHus. OIIucaHue
cjiefyeT 3aK/II0YaTh B KABBIUKH B CIy4ae, eCIH CTPoKa
COZIeP’XUT CUMBOJIBI IIpo6eJIa.

HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

ITpumep: HasHayeHUe adpeca, ONUCAHUSA U Ik3emnaapa VRF

0/ME5100:Router# configure

0/ME5100:Router(config)# interface tengigabitethernet 0/0/2
0/ME5100:Router(config-tengigabitethernet)# vrf example_vrf

0/ME5100:Router (config-tengigabitethernet)# ipv4 address 10.0.0.1/24
0/ME5100:Router(config-tengigabitethernet)# ipvb address 2000::1/64
0/ME5100:Router(config-tengigabitethernet)# arp aging-time 10
0/ME5100:Router (config-tengigabitethernet)# description "Example interface"
0/ME5100:Router(config-tengigabitethernet)# commit

IIpumep: 3adaHue 2106a1bHOU KOHPUypauuu ARP-maiimayma:

0/ME5100:Router# configure

0/ME5100:Router (config)# arp aging-time 10

0/ME5100:Router(config)# commit
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Hactporyka IP unnumbered

JlaHHBIN (QYHKIIMOHAJI II03BOJIsIeT BKJIIOUUTL PEXUM MapLIpyTU3alluu Ha UHTepdelice 6e3
HasHaueHUs emy IPv4/IPv6-azpeca, ryreM 3auMcTBoBaHUs [Pv4/IPv6-azpeca, y>Ke HaCTPOEHHOIO0
Ha OJHOM U3 HUHTepdeiicoB MaplIpyThsaTopa. Heo6XoAMMO IIOMHHTBL, 4TO unnumbered-
uHTepdelic 3aMMCTBYeT CBOM ajpec y 3alyllleHHOr0 W paborarlnero UHTepderica, II03TOMY
peKoMeHyeTCs yKa3blBaTh B KauecTBe UCTOUHMKA [Pv4/IPv6-anpeca Loopback-unTepdeiic.

Tabauya 25. IlocaedosamenbHoCmMb Hacmpotku IP unnumbered Ha unmepdgetice

KomaHna HasnaueHue

configure [Tepexo/ B pesKUM IJ106aIbHOM KOHQUTYpaIUH.
interface type num [Tepexo B pe>KMM HaCTPOUKU HHTepderica.

vrf vrf_ name HasHaueHue Ha uHTepderice sk3eMmiursapa VRE.

ip unnumbered type _num BxuriroueHue IP unnumbered Ha uHTepdetice U 3alaHUe

uHTepderica-ucrouHuka IPv4/IPv6-ampeca.

arp aging-time minutes 3amaHue BpeMeHU KU3HU ARP-3anvceit Ha uHTepderice.
[TapaMeTp sIBJIgeTCS ONIMOHAJIbLHBIM U JILOO0 HaCIeLyeTCs
0T I7106a/IbHOM HaCTPOMKU arp aging-time, 1160
yCTaHaBJIMBAeTCsl paBHBIM 3HAUEHUIO 110 YMOJTYaHUI0 — 240

MUHYT.
arp proxy BxiroueHue proxy ARP.
description descr HasHayeHHe Ha UHTepdelice UMeHU-0IMCcaHus. OIIUcaHue

cilenyeT 3aK/JII04YaThb B KaBBIYKHU B ClIydae, eC/Id CTPOKa
COOEPFKUT CUMBOJIbL npo6eJIa.

commit HpI/IMeHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

[Tocsier0BaTEILHOCTh HACTPOUKH QyHKIIMOHAMA [P unnumbered

1. Cospathb Loopback-unrepderic, HasHauuTh Ha HeM IPv4/IPv6 aapec.
2. Co3gaThb cabuHTEpdeIC.

3. BruirouuTh Ha cabuHTepderice ip unnumbered u ykasaTtb uHTepdeiic, IP-agpec KoToporo 6yzaer
HCII0JIb30BAThCA B KayecTBe Source B IP-makeTax (JIydille UCII0/b30BaTh Loopback)

4. IlpontuicaTh CTaTHYeCKUM MapIIPyT [0 KJIHEHTCKOTO0 XOCTa, yKas3aB B KaudecTBe IILI03a
CO3/IaHHBIN cabuHTepdercC.

5. Ecim Hy)XHa CBSI3HOCTH MeKAy KJIIMEeHCKUMH XOCTaMH, TO Ha cabuHTepdericaX HY>KHO
BKJIIOUUTH peskuM proxy ARP.
IIpumep:

B VRF "client" Hy>KHO BbIIe/IUTh IP-ampeca TpeM KiaueHTaM. [IepBbIM KJIMEHT JOCTYIIEH 4Uepes
uHtepoderic te 0/0/1.101, BTopoii-uepes te 0/0/1.102, Tpetuii-uepes te 0/0/1.103. MeXny epBBIM U
TPeTbUM XOCTOM [I0JDKHA OBITH CBISHOCTD.
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Cosdaem Loopback-unmepdelic, HasHauaem Ha Hem IPv4 adpec us cemu, 8bl0e1eHHOU 0151 KAUeMCKUX
nooxkaroueHuil, HasHauaem VRE.

0/ME5100:
0/ME5100:

Router# configure
Router(config)# interface loopback 100

0/ME5100:Router (config-loopback)# description "office"

0/ME5100:

Router(config-loopback)# vrf client

0/ME5100:Router(config-loopback)# ipv4 address 100.1.1.1/24

0/ME5100:

Router(config-loopback)# exit

Co3odaem cabunmepdgeticvl 8 mom dce VRF, umo u Loopback, Ha nepgom u mpemvem 8KA0UAeM ProxXy

ARP.

0/ME5100:
0/ME5100:
0/ME5100:
0/ME5100:
0/ME5100:
0/ME5100:
0/ME5100:

0/ME5100:
0/ME5100:
0/ME5100:
0/ME5100:
0/ME5100:
0/ME5100:

0/ME5100:
0/ME5100:
0/ME5100:
0/ME5100:
0/ME5100:
0/ME5100:
0/ME5100:

Router(config)#

Router(config)# interface te 0/0/1.101
Router(config-tengigabitethernet-sub)#
Router(config-tengigabitethernet-sub)#
Router(config-tengigabitethernet-sub)#
Router(config-tengigabitethernet-sub)#
Router(config-tengigabitethernet-sub)#

Router(config)#

Router(config)# interface te 0/0/1.102
Router(config-tengigabitethernet-sub)#
Router(config-tengigabitethernet-sub)#
Router(config-tengigabitethernet-sub)#
Router(config-tengigabitethernet-sub)#

Router(config)#

Router(config)# interface te 0/0/1.103
Router(config-tengigabitethernet-sub)#
Router(config-tengigabitethernet-sub)#
Router(config-tengigabitethernet-sub)#
Router(config-tengigabitethernet-sub)#
Router(config-tengigabitethernet-sub)#

description "office-1"
encapsulation outer-vid 101
ip unnumbered loopback 100
arp proxy

exit

description "office-2"
encapsulation outer-vid 102
ip unnumbered loopback 100
exit

description "office-1"
encapsulation outer-vid 103
ip unnumbered loopback 100
arp proxy

exit
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IIponucwkleaem cmamuyecKue Mapupymaut

0/ME5100:Router(config)#

0/ME5100:Router(config)# router static vrf client

0/ME5100:Router(config-vrf)# address-family ipv4 unicast
0/ME5100:Router(config-unicast)# destination 100.1.1.101/32 0.0.0.0 interface te
0/0/1.101

0/ME5100:Router(config-tengigabitethernet-sub)# exit

0/ME5100:Router (config-unicast)# destination 100.1.1.102/32 0.0.0.0 interface te
0/0/1.102

0/ME5100:Router (config-tengigabitethernet-sub)# exit
0/ME5100:Router(config-unicast)# destination 100.1.1.103/32 0.0.0.0 interface te
0/0/1.103

0/ME5100:Router (config-tengigabitethernet-sub)# exit

0/ME5100:Router(config)# commit

Hacrtpoyka MTU, pe>xxumoB pusnueckoro uHrepgemca
U UHTepBaJia IoJcyeTa CTaTUCTUKHU

MTU (Maximum Transmission Unit) —MakcUMaJIbHBIA pasMep IlepeaBaeMbIX Uyepe3 UHTepderic
nakeToB. Pasmep MTU oTHocuTcd K jiauHe Ethernet-ppeiimMa (xajgpa KaHAJIBHOTO YPOBHH) C
yueToM VLAN-TeroB. Hampumep, misa IP-makera pasmepoM B 1500 6aiiT kKaHainbHbIE MTU
cocraBigeT 1522 6auTa C y4eTOM BO3MOKHOI'O JBOMHOTO TeETUPOBaHUS.

YcraHoBeHHOoe 3HaueHUe MTU BiuseT Ha Itepefaudy Bcex Ethernet-kagpos, He3aBUCHUMO OT HX
IIPOTOKOJILHOI'O COEP>KHUMOTO.

I[P MTU-—MakcuMaJbHBIM pasMmep IlepefaBaeMbIX uepe3 wuHTepdeiic [Pv4/IPv6-11akeToB.
3HaueHue IP MTU mpuMeHsieTcsa IIpA paboTe MHTepdelica B pexuMe MaplipyTusanuu (layer3
forwarding) mig TpaH3UTHOTO TpaduKa, a TakKe /I IIaKeTOB, OTIIPABJISEMBIX CaMHUM
MapIIpyTHU3aTOPOM C JaHHOI'O UHTepdelica — HallpuMep, CUTHAJIbHBIM COOOIIeHUSIM IIPOTOKOJIOB
MapIIpyTHU3aI[UH.

[Io ymosmyaHUI0 Ha HWHTepdericax MaplipyTusaTopa ucrnoabdyercs MTU 1522

NOTE - .
oatita 1 IP MTU — 1500 Ga¥T.

3Hauenus MTU u [P MTU 3amaroTcd IeJUKOM [JId (QU3UUYECKOT0

uHTepderica (inbO arperupyrolero MHTepderica) U HaCAEIYIOTCI BCeMU

ero cabuHtepdericamu. 3aganve 3HadyeHut MTU u IP MTU otgesbHO Ha
IMPORTANT cabrHTepdericax He IO PKUBAETCS alllapaTHOM IJIaTGOPMOM.

I[Ipu KOHPUTYPUPOBAHUU arperupyrolnero uHTepderica (bundle-ether)

caenyeT 3ajaBaTh 3HadyeHWss MTU Ha HeM, 3TH 3HaueHUs OyayT

YHacJIe[l0BaHbl COCTABJIAIIIUMU ero QU3NYeCKUMU HHTeppercaMu.

K pexxumaM ¢u3nueckoro uHTepderica oTHOCUTCS CKOpocTh (speed) u ayruiekc (duplex). Crimcox

MO/iIeP’)KUBAaEMBIX PEKMMOB OIIpefiesisieTcsI BO3MOXKHOCTSIMU YCTaHOBJIEHHOTO B HHTepdelic
TpaHCHBepa.
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NOTE [Io ymosyaHWI0 HHTepdelChl YCTPOMCTBA HAXOAATCA B pPeKHUMe II0JHOTO
aBTocCoIsIacoBaHud (speed auto, duplex auto).

HHTepBas mmocyeTa CTaTUCTUKU OIIpefiesIsieT BpeMs, 3a KOTOpoe Oy/leT YCpeAHATHCS CTaTUCTUKA

nepeJaHHbIX/0TIIPAaBJIEHHBIX TaKeTOB U OAUT IIPU BBIYUCIEHUU 3HAUEHHUU TeKyIed 3arpy3Ku

HHTepderica.

I[Io ymMosyaHUIO HHTepBaJs IIOJCYeTa CTAaTUCTUKH cocTasydeT 300 cexkyHp (5
NOTE MUHYT). VYMeHbIlIeHHMe 3TOr0 MHTepBaja II03BOJIAET YBEJUYUTh TOYHOCTh
3arpysku UHTepdeiica.

Al

oIpezesieHus "MOMEeHTaJIbHOH

Tabauua 26. IlocnegoBaTeILHOCTh HacTpoiiku MTU, pe>kuma nHTep@eiica 1 HHTepBaJia Mo/ cueTa
CTaTHCTUKH

Komanpga HasnaueHue

configure [Tepexof B peskKUM IVI00aIbHOM KOHQUIYpaIlUHU.

interface type num ITepexo[ B pe>KUM HaCTPOMKU UHTepderica.

mtu [2_mtu_bytes VeraHoBKa KaHajbHoro MTU B 6afiTax.

ip mtu ip_mtu_bytes Veranoska IP MTU B 6aiiTax.

speed { 10 | 100 | 16 | 106 | 3ajjaHMe CKOPOCTH GU3MIeCKOro MHTepdeiica.

auto}

duplex { half | full | auto } 3ajlaHue AyITeKca GU3MIecKoro HHTepderica.

load-interval seconds YcTaHOBKa MHTepBaJia IIo/icyeTa 3arpy3skKu HHTepdetica B
CeKyH/ax.

commit [IprMeHeHMe IIPOU3BEIEHHBIX HAaCTPOEK.

IIpumep: Hacmpolika MTU, pexcuma unmepdgetica u uHmepeana noocuema Cmamucmuxu:

0/ME5100:Router# configure

0/ME5100:Router (config)# interface tengigabitethernet 0/0/2
0/ME5100:Router (config-tengigabitethernet)# mtu 9122
0/ME5100:Router(config-tengigabitethernet)# ip mtu 9100
0/ME5100:Router (config-tengigabitethernet)# speed 1G
0/ME5100:Router(config-tengigabitethernet)# duplex full
0/ME5100:Router (config-tengigabitethernet)# load-interval 30
0/ME5100:Router(config-tengigabitethernet)# commit

HacTpoiika 6a30BBIX OrpaHUYHNTE/Ied I10I0CHI
IIPOIyCKaHUA HHTepderca

/I oTpaHUYeHHs] IO0JIOCHI IIPOITyCKaHUS HHTepdeiica Il BXOIMAIIET0 TpaduKa HCIIO0JIb3yeTcs
KoMaHfa rate-limit input, aga wucxomgiiero Tpadpuka —shape output. 3HaueHHe II0JIOCHI
IIPOITyCKaHUS 3aJJaeTcsd B KUJIOOUTAaX B CEKYH/IY.

IIpu 3ajaHUU II0JIOCHI HAa QU3MYECKOM WK arperupyrolieM HUHTepdelice JaHHOe OrpaHHYeHUe
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IeHCTBYyeT Ha BeCh TpapUK MHTepderica, BKIUYasd ero cabuHTepPenCH.

Tabauua 27. IlocegoBaTeILHOCTh HACTPOMKH 0a30BBIX OTPAHUYUTEJIEH II0I0CHI

KomaHnza HasunaueHue
configure [Tepexof B pesKUM IV106aIbHOM KOHQUTYpaIluH.
interface type num [Tepexo[ B pe’KUM HacCTPOMKU UHTepderica.

rate-limit input input_rate_kbps YcTaHOBKa OTpaHUYEHUS I10JI0CHI 111 BXOAAIIEro Tpadurka,
B KMJIOOUTAaX B CEKYHZY.

shape output output_rate_kbps VcTaHOBKa OrpaHUYeHUS I0JIOCHI JJIT UCXO/ISAIIET0
TpadurKa, B KWIOOHUTAaX B CEKYH/Y.

commit IIprMeHeHMte IIPOU3BEeJeHHBIX HACTPOEK.
ITpumep: HacmpolKa o2paHuuumeiell N010CbL 0151 8X00AULe20 U UCX00AWe20 mpapura:

0/ME5100:Router# configure

0/ME5100:Router(config)# interface tengigabitethernet 0/0/2
0/ME5100:Router (config-tengigabitethernet)# shape output 30000
0/ME5100:Router(config-tengigabitethernet)# rate-limit input 30000
0/ME5100:Router (config-tengigabitethernet)# commit

HasHayeHue QO0S-IIOJIMTHUK U KJIaCCUPUKATOPOB
TpadpHuKka Ha HHTEepderce

Jly11 paboThl CUCTEMBI 00OeclleueHMs KadyecTBa obcaykuBaHus (QoS, Quality of Service) Tpebyercs
HasHaueHHe KraccuPUKaATOPOB Tpaduka Ha MHTepdelice. JlaHHbIe KIaCCUPUKATOPHI II03BOJISIOT
ompeesIUTh IIPUHAJIEKHOCTb BCETO BXOASIIIEro B HHTepdelic TpadprKa K CKOHQUTYPUPOBAHHBIM
Ha yCTpoOMcTBe KjaccaM. HasHadueHHas Ha BXofie KIacCHUQUKaIUsA Oy[eT HCII0Jb30BaThCI IIPH
o6paboTke QOS-ITOJINTHKAaMH Ha BBIXO/le M3 UHTep(elicOB MapLIpyTH3aTopa.

Takum o6pasoM, 1 00paboTKM TpapHUKa COIVIACHO IIOJIUTHK QO0S TpebyeTcs HasHaueHUe
KJacCUGUKATOPOB Ha BXO/le B MHTepdelchl (tc-map) ¥ HasHaueHHe IIOJUTHK Q0S Ha BBIXOZIe U3
uHTepdericoB (service-policy).

Tabauua 28. IlocnegoBaTe ILHOCTh HA3HAUEHHS KJIacCHPUKAaTOPOB Tpadpuka U MOJIUTHK Q0S

KomaHna HasunaueHue

configure [Tepexo[ B pe>KUM IV106aJIbHOU KOHQUTYpaIluHU.
interface type num [Tepexof B pe’KUM HacCTPOMKHU UHTepderica.

tc-map input tcmap_index YcTaHOBKa Kj1acCuGUKATOPa BXOJAIET0 B MHTePdec

Tpaduka. tcmap_index — HoMep IIpefBapUTEeIbHO
CKOHQUTYPHUPOBAaHHOTIO KjIacCUPHUKaATOPa.

service-policy output YcTaHOBKA IIOJIUTUKU QOS IS UCXOZAIIEro U3 HHTepderica
servicepolicy_name Tpaduka. servicepolicy_name — UM IIpeIBapPUTEIHLHO
CKOHQUIYPUPOBAHHOM IIOJUTUKHU QOS.
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Komanpga HasHaueHue

commit ITprMeHeHMe IIPOKM3BEeIeHHBIX HACTPOEK.
ITpumep: HasHaveHUe KaaccuPukamopa mpagduxa u noaumuku QoS:

0/ME5100:Router# configure

0/ME5100:Router(config)# interface tengigabitethernet 0/0/2.300
0/ME5100:Router (config-tengigabitethernet)# tc-map input 3
0/ME5100:Router(config-tengigabitethernet)# service-policy output VPN_30Mbit
0/ME5100:Router(config-tengigabitethernet)# commit

Bostee moipo6HO omuvcaHue paboThl IMOACHUCTEMBI QOS CM. B COOTBETCTBYHOILEM IJIaBe JAHHOIO
PykoBo/cTBa.

Hcnojsib30BaHUe arperupyrouiux vHrepdemncos

Arperupyroniue uHTepdelrchl (TPyIIIbl arperariuy KaHajoB, WM HUHTepderichl bundle-ether)
IIPe/ICTaBJ/SIIOT COO0M JIOTHUeCKHe MHTePQeNchl, KaKIbIM M3 KOTOPBIX COCTOUT M3 HECKOJIbKHUX
¢usmueckux. Ilosoca TPOIyCKaHUS arperupyrolero uHTepdelica paBHa CyMMe IIPOITYCKHBIX
CIIOCOOHOCTEM COCTaBJIAIONINX er0 GU3NUeCKUX IIOPTOB € yueTOM 6aJIaHCUPOBKU I10 3TUM IIOPTaM.

[IpH HCII0JIb30BAaHUU arperupyrolux HHTepdercoB caeyeT yaeasaTb 0c060e BHUMaHHe BOIIPOCY
6asaHCUPOBKM TpaduKa M KOHTPOJII 3arpy3KH COCTaB/IIIOIINX HUHTepdeicoB — TOIBKO IPHU
IOCTaTOYHO PAaBHOMEPHOM 6GaJlaHCHPOBKe TpadHKa IO COCTAaBHBIM ITOPTAaM MOYKHO ITOJIYYUTH
MaKCHUMAaJIbHO BO3MOYKHYIO IPOITYCKHYO CIIOCOGHOCTL. BOSHUKHOBEHUE JKe TIeperpy3KH Ha 0JJHOM
WIN HECKOJbKUX HHTepdercax-yuaCTHUKAX arperUpyIoIero CoeJUHeHUs IIPUBeJET K IOTepsIM
Tpaduka, X0Ts 06IIasg 3arpyska arperupyrolero uHrepdeiica Mo)KeT IIpH 3TOM He JOCTUTaThb
MaKCHMyMa.

[pynmbl arperariy Tak>Ke MOYKHO IIPUMEHSITh C IIeJIbI0 OpPraHU3allud pPe3epBHUPOBAHUS
KaHaJIOB — IIpU OTKa3e OJHOT0 M3 MHTep(eMCcOB-yUYaCTHUKOB (HaIllpuMep, GU3UYECKOM OOPHIBE
coefvHeHMs) TpapUK aBTOMATUUYECKU IIepepacIipe/iessieTcss Ha OCTaBIIIHecs aKTUBHEIE TTOPTHL

1A co3jaHuA arperupyroIux HHTepdeircoB MOXKHO IIPUMEHATH [Ba II0/IX0/ia — CO3JaHue
CTaTHUYeCKUX arperanui jubo arperanuii ¢ ucnojab3oBaHueM Iporokosa LACP (Link Aggregation
Control Protocol).

IIpy opraHu3anuy MHTepdelcoB ¢ ucHoab3oBaHHEeM LACP paboTOCIIOCOGHOCTH COCTABJISIOIIUX
COeIMHEHUN KOHTPOJIMPYETCS CUTHAJbHBIMU CPeJCTBAMH JJAHHOTO IIPOTOKOJIA. ATPerupyloIie
uHTepdeicr ¢ IpoToKosoM LACP pekoMeHyeTcsS IIPUMEHSATH B GOJILIIMHCTBE CJIydaeB, TaK KaK
IIPOTOKOJIbHBIE MeXaHU3MBbl KOHTPOJIA IIeJIOCTHOCTH COeJJUHEHUsI TapaHTUPYIOT OoGHapyKeHHe
0OpBIBOB [Jla’ke B TeX CIy4asdX, Korjga ¢uamdyeckue HMHTepdeichl IIPOJ0/DKAIOT OCTaBaThCA B
aKTUBHOM COCTOSTHHH.

Hampumep, IIpy OopraHU3alilM CThIKA MEXXAY ABYMs MapIIpyTH3aTOpPaMU TPAHCIIOPTOM MeXXIy
HUMM MOXKeT CJIYKUThb KaKas-JIM00 IIepBUYHAas CeTh, KOTOpas He OTKIHYUT KOHeUYHbIe IIOPTHI
TpakTa IIpu ero o6pbIBe. be3 wucmosb3oBaHWA curHaausanuu LACP B [TaHHOM cilydae
MapIIpyTHU3aTOPHI IIPOLOJDKAT OTCHLIATh YacTh TpapUKa B HEUCIIPABHBIN JIMHK, UTO IIPpUBEJET K

47



II0Tepe 3TOro Tpaduka.

CTraTuueckue TPYIIIbl arperanyy peKOMeHAyeTCs IIPUMeHATh TOJILKO IIPU HeOoOXOJUMOCTH U B
CIy4asiX, eCcId COefuHseMble YCTPOMCTBA COeJUWHEeHBI "CIIMHA K CIHWHe", TO eCTh IIPIMBIMU
Ethernet-coeguHeHUAMU 6e3 ydacTHs KaKOTO-JTMO0 JOIIOJTHUTEILHOTO TpaHCcIopTa. OJHAKO Jake
B TakKOM CJyyae BO3MOKHAa CHUTyallysd, KOIZa HEHUCIIPAaBHOCTb JIMHUWK 3aTPOHET TOJIBKO OHO
HallpaBJIeHHe Ilepefadyy Tpaduka, U TOIZa OJHO M3 YCTPOMCTB He CMOXKeT OOHapy’KUTh O0TKa3 U
IIPOJIOJDKHUT OTCHIIATH TPaPUK B HePab0TOCIIOCOOHBIN UHTEPEC.

IIpr o00BbeIUHEHUU YCTPOMCTB arperupyloliuMH HHTepdeiicaMu cJje[yeT UCI0JIb30BaTh
OJJMHAKOBBIY peskUM paboThl (cTaTUuecKu 11160 LACP) ¢ 06eMX CTOPOH COeJUHEHUS.

I Ka>K[0TO arperupyrolero HHrepdeica MOKHO BBIOpaTh MeTO[ 6aJIaHCUPOBKHU TpaduKa II0
COCTaBJILIOIIUM ITopTaM — "hash" uiau "round-robin". Metoy 6asaHcupoBKH "hash" o3HaudaeT, 4TO
Ka)KIpIH OTIpaBisseMbll IakeT OyeT OTIIPABJATLCA B OQUH M3 COCTaBJIOIIMX JIMHKOB Ha
OCHOBaHHWHU X3II-QYHKIIMK OT 3aroJIOBKOB 3TOrO ITakeTa. [JaHHBINM MeTO[ II03BOJIIeT HAIIPaBUTh
BCe ITaKeThl KaKZOro OTHAeJIbHO B34TOI0 II0TOKa TpadHKa (HampuMmep, TpaduKa MexXAy ABYMs
OIIpe/ie/IeHHBIM y3JIaMHU) B OJUH U TOT ’Ke MHTepdelic-yyacTHUK arperariuy. Metozn "round-robin”
OTIIpaBJIgeT KaK/AbIH II0CIeYIOIIHUMI I1aKeT B CJeLyIOIIUN 110 oYepey COCTaBJISIOIIUN JUHK (T.H.
IoraxKeTHas 6aJaHCHUPOBKA), HeB3Upasi Ha ero IIPUHA/JIEKHOCTDb K KaKOMY-JIM00 II0TOKY.

Metog ‘"round-robin" I1103BOJIIET MaKCUMaJbHO pPaBHOMEPHO paclipefieJiuTh TpaQuK II0
y4aCTHUKaM arperdupyroliero JMHKA, OJHAKO, ero II000YHBIM 3QPeKTOM MOXKeT SIBIATHCI
IepeynopsaAoyuBaHye IIaKeTOB BHYTPU IIOTOKOB TpapuKa—B CJydae, eCIH COCTaBJIAIOIIME
COeIMHEHUsI BHOCIT pasHyH 3a/lep’KKy. B OOJIBIIMHCTBe [IpUMEHEeHUN peKOMeHyeTCs
HUCII0JIb30BaTh MeTo[ 6aaHCUpPoBKU "hash", IipegBapUTeIbHO CKOHQUIYPUPOBAB Ha YCTPOMUCTBE
MeTOJ; y4yeTa IIOJIell [Id BBIUYMCIeHUd X3II-QyHKIUU (koMaHza load-balancing hash-fields
[JI06aJIbHOTO peskKruMa KOHQUTypaIiun).

Taxum o6pasom, Ha MapuipyTu3aTopax ME MO>XHO HCIIOJIL30BaTh CJIeyIOIHe BO3MOKHOCTH
HACTPOMKM arperanuy KaHaJIOB:
1. Co3maBaTh arperupoBaHHbIe HHTePQENCh], BKII0Yas B HUX GU3UYeCKHUe II0PTHI;

2. VcraHaBIWBaTh MeTOJ pabOThl arperupyrolnero uHTepderica—CcTaTUYeCKUM JHU60 C
ucnosgb3oBaHueMm LACP;

3. Beibupath pesxuM paboTsl LACP — "slow" niu "fast";

4. 3amaBaTh peXuUM OalaHCUPOBKU TpaduKa B arperupyroineM HHTepderice —"hash" wuium
"round-robin";

5. HacTpauBaTb MaKCUMaJdbHOe U MUHHUMAaJIbHOe KOJHUYECTBO AKTUBHBIX YUYaCTHUKOB B
arperupyroiieM HHTeperice;

6. BkuirouaTh ¥ HacTpauBaTh Ha arperupyroiieM HHTepderce JOIIOJTHUTEIbHBIM MeTO OBICTPOIO
IleTeKTUPOBaHUs 00phIBa JIMHKA — IIPOTOKOJI MicroBFD.

Tabauya 29. IlocnegoBaTeILHOCTh CO3/TaHM U HACTPOUKH arperupyrouiero nHrepdeiica
Komanpga HasHaueHue

configure [Tepexof B pesKUM IVI060aJIbHOM KOHQUIYPAIIHHU.
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KomaHnpa
lacp interface tengigabitethernet

num

bundle 1id bundle_id

bundle mode { active | passive |
off }

timeout { short | long }

exit

lacp interface bundle-ether
bundle_id

active-links max max_links

active-links min min_links

exit

interface bundle-ether bundle_id

ipv4 address ipv4address/prefix

commit

HasHauaTb ¢usndeckue UHTepdechl B TPYIIY arperariii KaHaJa0B MOKHO JIH60
b0 OZHOBPEMEHHO C CO3/[aHHEM B CHCTEME COOTBETCTBYIOIIIETO

NOTE IiocJie,

Ha3umaueHue

Jlob6aBiieHre GU3UYECKOIO0 JIMHKA B arperMpPOBaHHBIN
uHTepdelic U mepexo/] B pe>KUM HAaCTPOUKH eTro
IlapaMeTpOB arperaryu.

IIpuBsg3ka ¢pU3UYeCKOro UHTepdeiica K yKa3aHHOMY HOMepY

arperupoBaHHOIO UHTepderica CUCTEMBL

VKkasaHue pe)xuMa paboTsl arperariud — LACP active, LACP

passive JIU00 cTaTHYecKas arperamnuysi. BaxHo YKa3bIBaTb

OJIMHAKOBBIA pesKUM PaboThI AJ151 BCEX YUaCTHUKOB O/THOTO

U TOTO >Ke arperipoBaHHOrO MHTepdeiica.

(OmmmoHanbHO) Br160p peskrMa paboTsl LACP — "slow"
(long) mau "fast" (short).

BosBpaT B pe’kuM I106a/IbHOM KOHGUIypaluu. lanee
MO>KHO IIOBTOPUTH IIepeuHC/IeHHEbIe II1ark, J00aBUB
TpebyeMble HUHTePEMCHl B COCTAaB arperupOBaHHOTIO
COeJMHEeHUSI.

CospmaHue BCIIOMOTaTeJIbHOrO 3JIeMeHTa — 6JI0Ka
HaCTPOMKHU I1apaMeTpoB arperanuu uHrepderica bundle-
ether u mepexo/; B pe>kKMM HaCTPOMKH 3THX ITapaMeTpPOB.
KoMaH/[ja siBy1sieTCsl 06513aTeIbHOM.

(OnrmoHaIbHO) YKasaHHe MaKCUMaJIbHO BO3MOYKHOTO
KOJIMYeCTBa aKTUBHBIX YUaCTHUKOB arperupoOBaHHOIO
uHTtepoerica. [Ipu HATUYUH 60JIBIIIETO KOJIUYEeCTBA
Y4aCTHUKOB OHU OyAYT IIePEBOAUTHLCI B HEAKTUBHOE
COoCTOsSIHUE.

(OmmoHanbHO) YKasaHUe MUHHUMAJILHO TpeOyeMoro
KOJIMUeCTBa aKTUBHBIX YYaCTHUKOB arperupoBaHHOIO
HHTepdelica. B ciydae, ecid KOJIMYECTBO aKTUBHBIX
Y4YaCTHUKOB OIIyCTUTCSA HIYKe JaHHOIO0 3HaUeHU,
arperupoBaHHBINM HHTepdelic 6yeT IPUHYIUTEIbHO
JleaKTUBUPOBAaH.

Bo3Bpart B peXuM I7106aIbHOM KOHQUTYPaITHHU.

CospaHue B cCCTeEMe arperupoBaHHOIO UHTepetica U
Iepexo/ B pesKHM ero HaCTPOMKH.

(OmruoHanbHO) 3amanHue [Pv4-anpeca Ha UHTepdelice.

HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

uHTtepderica bundle-ether.
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ITo YMOJTYaHUIO pexum 6aJIaHCUPOBKHA arperupoBaHHOI0
uHTepderica— "hash". Jlmga obecmeyeHusa TpebyeMoM 6aslaHCUPOBKHU
Heo0X0MO BOCIOJb30BaThCsI KoMaHoW "load-balancing hash-fields"
IJIO6ATLHOTO0 peskKuMa KOHQUTYpaITHH.

IMPORTANT

[ToJly4eHHBIN arperupoBaHHBINM HHTepderic MO>KHO MCII0JIb30BaThb B CHUCTeMe HapaBHE C
OOBIYHBIMU GU3UUECKUMU ITIOPTaMHU.

ITpumep: KOHPU2Ypayus azpe2upo8aHHo20 uHmepgeiica, cocmosuie2o us 08yx usuuecKux:

load-balancing hash-fields mac-src
load-balancing hash-fields mac-dst
load-balancing hash-fields ip-src
load-balancing hash-fields ip-dst

lacp interface tengigabitethernet 0/0/8
bundle id 1
bundle mode active

exit

lacp interface tengigabitethernet 0/0/9
bundle id 1
bundle mode active

exit

lacp interface bundle-ether 1
active-links min 2

exit

interface bundle-ether 1
bfd address-family ipv4 source 11.11.11.1
bfd address-family ipv4 destination 11.11.11.2
bfd address-family ipv4 fast-detect
bfd multiplier 3
ipv4 address 11.11.11.1/24
exit

Hcnosb3oBaHue cabuHTepdeiicoB

CabunHTepdeiicsl (subinterfaces) IpefcTaBigIOT CO60M JIOTHYECKHE HHTePQEeMChl, SBJISIOIIAECST
IIOTOMKaMHU (QU3MYeCKOro mHTepderica (MO0 TPyIIIbl arperany KaHaJloB) U paboTraroliye C
TerupoBaHHBIM Ethernet-rpapuxom.

HampuMmep, Ha ofHOM ¢usuueckoM uUHTepdeiice MOXKHO CO3[aTh TPU JIOTHUYECKUX
cabuHTepderica, IepBHIN U3 KOTOPHIX paboTaeT TOJIBKO C TpaQUKOM C MHKAIICy et 802.1q u
roMeudeHHBIM TeroM 100, BTOpoi - ¢ TeroM 300 ¥ TpeTui - ¢ TeroM 400. ITozg paboToii ¢ TpaQUKOM B
JaHHOM CJy4dae IIo/jpasyMeBaeTcs IIpHeM COOTBETCTBYIOI[er0 TerMpOBAaHHOIO Tpaduka U
nepegaya Tpadpuka C COOTBETCTBYIOIIIMMU TeramMu. Bcero Ha omHOM ¢usnuecKoM HHTepderice
MO>XHO co3zaTh A0 4000 cabuHTepdericoB. MakcUMabHOe KOJIHUYECTBO CaOUHTEepdelicoB B
CuCTeMe 3aBHCHUT OT MOJeJH MapIlIpyTU3aTopa U yKasaHO B COOTBETCTBYIOIIIEM TeXHHUYeCKOM
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OIIMCaHHH.

HpentupukaTop cabuHTepdeiica (ykasbplBaeTCsd Yepe3 TOUKY II0CIe HOMepa
POUTENBLCKOTO MHTepderica) —4YUCI0, YHUKAJIbHOE B IIpefielaX POJAUTeIbCKOTO0

NOTE

uHTepdetica. UeHTUOUKATOP IIPU 3TOM MOXKeT OBITh IIPOM3BOJIBHBIM U He

00s13aH COOTBETCTBOBAThH TeraM, 3aflaHHBIM I MHKAICYJAITUH. TeM He MeHee,
11 yo6CTBAa PEKOMEH/IyeTCsl UCII0Ib30BaTh KaKyH0-JIM00 CHCTEMY COOTBETCTBHUS
Me>Xly UIeHTUPUKATOPaM U UCIIOIb3yeMbIMU TeTaMH.

B xauecTBe KyIacCUPUKATOPA [IJISI MHKAIICYJISIINHA MOYKET UCII0Ib30BaThCS OMH WJIU [IBa TeTa.

KitaccupukaTop HHKAIICYJIAIIUU 3a7jaeTcsa Ha cabuHTepderice KOMaHI0U encapsulation.

IMPORTANT

Jo Bepcuu IIO 2.0.1 BKJIOUYUTEJBRHO B KauvecTBe VLAN-Teros
pacriosHaBa/IMCh TOJIbKO Terd ¢ TPID 0x8100. HaumHag ¢ Bepcuu 2.2.0, Ha
KaKI0M 13 QU3HuUeCcKUX UHTepdelicoM MOXHO yKasaThb TPID 11 BHEeIITHUX
U BHYTPEHHHUX TeroB IIpU IIOMOIIM KoOMaH/bl "encapsulation-map outer-
type { 8100 | 88a8 | 9100 } [ inner-type { 8100 | 88a8 | 9100 } 1". /lanHas
HacTporka  OyzeT  IIpUMeHAThCA  [JId  BCeX  cabuHTep¢eicoB
COOTBETCTBYIOILIETO  QM3UUYEeCKOro  HHTepdeica. IIo  ymMoOI4YaHUIO
npumenseTtcs TPID 0x8100/0x8100.

CabuHTepdeiicbl MOTYT IIOJTHOIIEHHO HCIIOJIb30BaThCd B CHUCTEMe HapaBHe C QU3HUUYECKUMU U
CJIY’KUTB Kak 1 Layer3-MapIiipyTusaliiy, Tak U 1151 Layer2-KoMMyTalluu.

CabunTtepd@elicel B pe>xumMme L3-MapiupyTusanuu

CabuHTepdeiic, Kak U OOBIYHBIN QU3WUEeCKHUU HHTepdelic, MOKeT paboTaTh B pexuMe layer3

forwarding nmpu HasHaueHHUU Ha Hero IPv4/IPv6-agpecos.

[Ipu nosiyueHuu Ethernet-kagpa B L3-cabuHTepdelic Bce 3arojIOBKU BTOPOIO YPOBHS, BKJIIOUAs
VLAN-Tery, oTOpachIBaXOTCSA, U BJIOKEHHBIN [P-makeT MapIIpyTHU3UPYeTCs COIIACHO TabJIuI]

MapIIPyTH3aIlHH.

IIpu 1mepemauve IP-rtakera u3 L3-cabuHTepdeiica IlakeT HKamcyaupyercs B Ethernet-xazgp c
aBTOMaTH4YeCKUM JobaByieHHeM TeX VLAN-TeroB, KOTOphIe 3aflaHbl Ha cabuHTepdelice B KauecTBe

KJ1accuPUKATOPa UHKATICYJISITHMN.

Tabauua 30. IlocaegoBaTeILHOCTD CO3JaHM U HacTpoiiku L3-cabunTepdeiica

Komanpa HasHaueHHe

configure [Tepexof B pesKUM 11062/ IbHOM KOHQUTYPALIHH.

interface { tengigabitethernet |  Cosmamue ca6unTepdetica u mepexoy B PeSKUM HACTPOHKH
bundle-ether } num.subif id €ro IIapaMeTpPOB.

encapsulation outer-vid outer-vid  3amaHue KiacCuPUKATOpa — UHKAIICY/IAIMU TpadUKa Ha
[inner-vid inner-vid ] cabuHTepderice.

outer-vid — sHaueHHe BHentHero VLAN-Tera.
inner-vid — 3HaueHue BHyTpeHHero VLAN-Tera.
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Komanpga HasHaueHue

ipv4 address ipv4address/prefix (OmmmoHanbHO) 3amanue [Pv4-anpeca Ha UHTepderice.
ipvb address ipv6address/prefix (OmruoHankHO) 3amanue IPv6-asipeca Ha UHTepdeltice.
commit [IprMeHeHMe IIPOU3BEIEHHBIX HAaCTPOEK.

ITpumep L3-caburmepdgetica ¢ oouHapHuviM VLAN-meaupogaHuem

interface tengigabitethernet 0/0/1.4036
vrf example_vrf
ipv4 address 10.10.36.1/24
encapsulation outer-vid 4036

exit

ITpumep L3-cabunmepdgetica ¢ 080tiHbIM VLAN-mezuposaHuem

interface tengigabitethernet 0/0/1.40000100
vrf example_vrf
ipv4 address 192.0.2.0/31
encapsulation outer-vid 4000 inner-vid 100
exit

NOTE Ha L3-cabuHTepdeiicax UITHOPUPYeTCd KOMaHza rewrite ingress/egress tag.

Cabunrepd@elicel B pesxume L2-KoMMyTaIiuu

CabuHTepdelic TaxKe MOXKeT paboTaTh B pexume layer2 forwarding, BKIIOYaThCA B CepPBUCHI
L2VPN (6pu/pK-I0MeHBl UIH KPOCC-KOHHEKTBI) M CIY>KUTH /I CKBO3HOM KoMMyTaruu Ethernet-
KaJ[poB.

[Ipu pabore B pekuMme L2-KOMMyTaIlMU eCTh Ba’KHOe OTJIMUMe — IIpU Ilepefade KaJgpoB 4depes
cabuHTepderc MapLIPpyTU3aTOpP He MPOM3BOAMT HUKAKOU Mogudukaruu VLAN-teroB. Takum
obpasoM, ecau TpebGyeTcs C IIPpUHUMaeMbIX KaJpOB CHATh Terw, Ha3HAa4YUTh Ha HUX
IOIIOJTHUTEeIbHbIE TeTU JINO60 U3MEHUTH TeTU, — TO He0OX0AUMO 3a/1aTh TpebyeMoe eliCTBUe IIPU
TIOMOIIH IOIIOJTHUTEILHOM KOMaH/IbI rewrite ingress/egress tag.

CeMmelicTBO KOMaHJ, rewrite ingress/egress tag IIO3BOJIIET BBIIIOJIHUTL C TeraMU CjeLyIOIUe
IeVICTBUS:

* push — no6aBuTh B Ethernet-kazap oguH miu 1Ba VLAN-Tera ¢ 3agaHHbIM VLAN ID;

° pPOpP — CHATH C KaZipa oguH viu n8a VLAN-Tera;

* replace — 3aMeHUTH BHEITHUH Ter Ha 3ajaHHbIN VLAN ID U (OIIOHa/IbHO) 3aMeHUTH TaKKe
BHYTPEHHUH Ter B Kafipe;

° exchange — IIOMEHSTh MeCTaMU BHEIITHUN U BHYTPEHHI/Iﬁ Teru.
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NOTE

Ha omHoM cabuHTepderice MOKHO 3a7jaTh TOJILKO OJHO IIPAaBUJIO 'rewrite ingress

tag' 1 0JHO IpaBUJIO Tewrite egress tag'.

Tabauya 31. IlocaedosameabHOCMb CO30aHUSL U Hacmpoliku L2-cabuHmepgetica

KomaHnpa

confiqure

interface { tengigabitethernet |
bundle-ether } num.subif id

encapsulation outer-vid outer-vid
[inner-vid inner-vid ]

commit

HasHaueHnue
Ilepexo[ B pesKUM I106a/IbHOM KOHQUTYpAITUH.

Co3pmaHue cabuHTepderica U Iepexo/l B peXKUM HaCTPOUKHU
€ro mapaMeTpoB.

3aaHue Ki1accupuKaTopa — MHKAICYIAIMU TpadrKa Ha
cabuHTepderice.

outer-vid — 3sHaueHUe BHeltHero VLAN-Tera.

inner-vid — 3HaueHre BHyTpeHHero VLAN-Tera.

[IpuMeHeHMe IIPOU3BeJeHHBIX HACTPOEK.

Tabauua 32. Hacmpotika npasua rewrite egress tag' Ha L2-cabunmepdetice

KomaHma

confiqure

interface { tengigabitethernet |
bundle-ether } num.subif id

rewrite egress tag pop {one | two}

rewrite egress tag push outer-vid
outer-vid [inner-vid inner-vid ]

rewrite egress tag replace outer-
vid outer-vid [inner-vid inner-vid ]

rewrite egress tag exchange

commit

Has3unaueHue
[Tepexo[ B pesKuUM I106a7IbHOM KOHPUTYpALUN.

Co3pmaHue cabuHTepdeiica U Iepexosl B peXKUM HaCTPOUKHU
€ro ImapaMeTpoB.

CHATH O[IVIH WJIH [1Ba Tera C nepenaBaeMoro Ethernet-kazpa.

Jlo6aBUTH OJJUH WJIU IBA Tera Ha IiepejaBaeMblii Ethernet-
Kajp.

3aMeHUTH O/IVH (BepXHHWI) WUJIM /iBa Tera Ha liepejaBaeMOM
Ethernet-kazpe.

[ToMeHSITh MeCTaMU BHEIITHUHN U BHYTPEHHUU TeTH Ha
nepegaBaeMoM Ethernet-kaspe.

HpI/IMeHeHI/Ie IIPON3BEAEHHBIX HACTPOEK.

Tabauya 33. Hacmpotika npagua rewrite ingress tag' Ha L2-cabuHmepgeitice

KomaHnpa

confiqure

interface { tengigabitethernet |
bundle-ether } num.subif id

rewrite ingress tag pop {one |
two}

rewrite ingress tag push outer-vid
outer-vid [inner-vid inner-vid ]

rewrite inress tag replace outer-
vid outer-vid [ inner-vid inner-vid ]

HasHaueHnue
Ilepexo[ B pesKUM I106a/IbHOM KOHQUTYpAITUH.

Co3pmaHue cabuHTepderica U Iepexo/l B PeXKUM HaCTPOUKHU
€ro mapaMeTpoB.

CHATH O[IVIH WJIH /iBa Tera ¢ npuHaToro Ethernet-kazgpa.

Jlo6aBUTH OJVH WJIU /IBA Tera Ha IIPUHATHIN Ethernet-kazp.

3aMeHUTh OUH (BepXHUIT) UJIU [iBa Tera Ha IPUHATOM
Ethernet-kazpe.
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Komanpga HasHaueHue

rewrite ingress tag exchange IToMeHATHL MeCTaMHU BHEIITHUHN ¥ BHYTPeHHHUH Terd Ha
npunaTtoM Ethernet-xazpe.

commit HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

Vrwinsanus cabuHrepgericon

Kak Ha ¢U3MUeCKUX U arperupyroiux uHTepdericax, Ha cabuHTepdericax BeleTCsd CTaTUCTHUKA
IepefaHHbIX U IPUHATHIX IaKeTOB. TakyKe MMeeTCsI BO3SMOKHOCTD II0/[cUeTa TeKYIer 3arpy3sku
uHTepderica B OuTtax B ceKyHAy. IlofcdeT 3arpysku sl cabuUHTepdeiricoB BKIHYAETCS
r106aIbHOM KOMaHIoM system subint-utilization.

Tabauua 34. BkaoueHue nodcuema 3azpy3ku cabuHmepgeticos

KomaHnpa HasunaueHue
configure [Tepexof B pesKUM IV106aIbHOU KOHQUTYpaIIUH.
[no] system subint-utilization BKJ/II0YeHHe IoficueTa 3arpy3KH /I BceX cabHMHTepdeiicos

cucrteMsbl. OTpUIlaTesIbHag GopMa KOMaH/Abl OTK/II0YaeT
nogcyeT. [To yMoOJI9aHUIO IO CYET 3arpy3KH Ha
cabuHTepdericax BHIKIIOUEH.

commit HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

KoMaHabI AMarHOCTHKU UHTEePPENCOB

Hrmke mnepeyuciieHb ShOw-KOMaH[bI, IOCPEACTBOM KOTOPBIX MOKHO IIOJIYUYHUTH Pa3IHUYHYIO
IMarHOCTHUUeCcKyI0 HHGopMaIuio 06 mHTepdericax CUCTEMBI.

show interfaces

KomaHza, IpM YyKasaHMM HMeHHM U HoMepa wHHTepdelica, BBIBOAUT [[eTAJIM3UPOBAHHYIO
MHGOOPMAITHIO 0 COCTOSTHUU MHTepderica U CTaTUCTUKY HHTepdetica. be3 ykazaHUsI KOHKPETHOTO
nHTepdeiica BELIBOAUTCS HHOPMAIS 110 BceM HHTepericaM CUCTEMBL.
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ITpumep: show interfaces

0/ME5100:Router# show interfaces tengigabitethernet 0/0/5
Tue Feb 6 20:45:47 2018
tengigabitethernet 0/0/5 is up
Interface index is 6
Hardware is tengigabitethernet, address is a8:f9:4b:8b:bb:25
Link is up for 9 hours, 1 minutes, 46 seconds
Description: to AR1(1.1.1.1) te 0/0/5
IPv4 address is 100.100.12.1/31
No IPvb address assigned
Interface is bound to VRF default
Interface is in layer3 forwarding mode
ARP aging time is 240 minutes
Interface MTU is 9192
Interface IP MTU is 1500
Full, 10G, link type is auto, media type is 10G-Fiber
Flow control is rx
300 seconds input rate is 6120 bit/s
300 seconds output rate is 6200 bit/s
300 seconds input unicast rate is 10 pps
300 seconds output unicast rate is 10 pps
300 seconds input multicast rate is @ pps
300 seconds output multicast rate is @ pps
300 seconds input broadcast rate is 0 pps
300 seconds output broadcast rate is 0 pps
346192 packets input, 24913496 bytes received
6 broadcasts, 14268 multicasts
0 input errors, @ FCS
@ oversize, @ internal MAC
350273 packets output, 25201238 bytes sent
1 broadcasts, 14269 multicasts
0 output errors, @ collisions
@ excessive collisions, @ late collisions
0 symbol errors, @ carrier, @ SQE test error

show ipv4 interfaces brief

KomaHzia BHIBOOUT B TabimuHOM Buje HHOopmanuioo 060 Bcex L3-uHTepdeiicax CUCTEMBI C
yka3aHueM ux [Pv4-anpecoB, cocTosHUS U VRF, K KOTOPHIM OHU OTHECeHEI.
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ITpumep: show ipv4 interfaces brief

@/ME5100:Router# show ipv4 interfaces brief

Wed Dec 15 15:43:49 2021
Interface

IPv4 address

te 0/0/7

te 0/0/17.10004000
te 0/0/17.10004001
te 0/0/17.20004000
lo 1

lo 7991
mgmt@/fmcd/1

100.100.12.1/31
100.100.24.1/31
100.100.23.1/31

4.4.4.4/24
1.1.1.1/24

172.16.0.0/31

2.2.2.2/32
3.1.3.1/32

172.17.0.32/24

show interfaces description

KOMaH,U;a BBIBOJHUT B TaOJIMUHOM BHUE IIepeYeHb HHTep(beﬁCOB C YVKa3aHHEeM HX OIIHCaHUU

Up
LowLayerDwn
LowLayerDwn
LowLayerDwn
Up
Up
Up
Up
Up

(description), CKOHQUTYPHUPOBaHHBIX I10JIb30BaTEJIEM.

show interfaces counters

KOMaH,El;a BBIBOJITUT B TabJIUUHOM BHUae IIepedeHb HHTepq)EﬁCOB K CTaTHUCTHKY II0O CUHETUHKaM

IIaKeTOB Ha HHUX.

show interfaces status

KomaHia BEIBOAUT B TaOJIMYHOM BHJe IlepeuyeHb QU3NUECKUX U arpeTUpYyIIUX HHTeppercoB U

UHOOPMAITHIO 0 UX TEKYIIUX COCTOSHUIX U PeXKUMe PabOTHL.

show interfaces summary

KomaHia BEIBOAUT CBOJHYI0 TaOJIMITy II0 KOJIMUYECTBY UHTepeiicoB/cabUHTepdeiicOB CUCTEMBI U

HUX COCTOAHHH.

ITpumep: show interfaces summary

0/ME5100:Router# show interfaces summary

Tue Feb 6 20:52:34 2018
Interface type

tengigabitethernet
tengigabitethernet-sub
bundle-ether

loopback

mgmt

ALL
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default
default
default
13-1

13-1

13-1
default
13-1
mgmt-intf
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show interfaces utilization

KoMaHJja BBIBOJUT B TaOJIUYHOM BHJe HUHPOPMAIIMI0 O TeKyIlel 3arpyske (QHU3WUeCKHUX U
arpervpyroIInuX  HUHTepQelCcoB. == ITOCTOSHHBIE MAPIIIPYTBI 41 CTATUYECKAA
MAPIIIPYTU3AIMA

B 3TOM I1aBe [aeTcs IOHATHE IIOCTOSHHBIX MapIIpyTOB, OIKMCAHBI METOAbl UX JAUArHOCTUKU U
HaCTpOMKa CTaTUYeCKOU MapLIpyTU3aluU A1 1o6aabHoM Tabauiel (GRT) u sk3emiigapoB VRE.

OcHOBHOe CpeacTtBo JHUAarHOCTHKH Ta6JII/IIJ; MapHIpyTU3aiumu

NOTE B
ycTporicTBa — KoMaH/a show route.

THUObI HIOCTOTHHBIX MapPIIPYTOB

[IocToOsIHHBIE MapUIPyThl—3TO MAapUIPyThl, He 3aBUCAIWe 0T paboThl MIPOTOKOJIOB
OUHAMUYeCKOM MaplIpyTU3alid U CYIIeCTBYIOIMe B CHCTeMe KaK pe3yJbTaT PYy4YHOU
HaCTPOUKH.

B cucTeMe nMeeTCd TPU THUIA TAKUX MapIIPyTOB:

* IIpHcoegUHeHHBIe (connected);
e JJoKaJbHBIE (local);

e cTaTHueckue (static).

IIprcoefUHEHHBIE MAaPIIPYThI

[IpucoeguHeHHble (connected) MapLIPyThl—3TO MapIIPYThl, COOTBETCTBYIOI[HEe Ha3HauYeHHBIM
Ha IP-uHTepderice! rogceTssM. [lapaMeTpsl IIPHUCOJUHEHHOIO MapIIpyTa — 3TO HEIIOCPeCTBEHHO
ajipec ceTH ¥ HHTepQeuc, Ha KOTOPOM HasHauveHa JaHHad I10/iCeTh.

HampuMmep, IIpy HasHayeHUM Ha uUHTepdetice I[Pv4-ampeca 100.64.0.1/24 B Tabuauny
MaplIpyTHU3auu OyAeT BHECEHO, YTO aKTHUBeH MapuipyT 100.64.0.0/24, mpucoefUHEHHBIN K
COOTBETCTBYIOIIIEMY MHTepdeIiCcy yCTPOMUCTBA.

[IprcoefHEHHBIE MAapIIPYThI IIOSIBISIOTCS B TaGJIHIlE MapIIPYTU3aIlMHd U UCIOJIB3YIOTCS IS
IepechJIKU TpaduKa TOJIBLKO B TOM CJIy4yae, €CJIM COOTBETCTBYIOIIUM HMHTepderic HaXO[UTCS B
aKTHBHOM COCTOSTHHH.

JIOKa/IbHBIE€ MapIIPyThI

JlokanbHele (local) MapHIpyTBI —3TO MaKCHUMa/IbHO clielii¢uuHble (/32 mig IPv4) MapIIpyThl,
COOTBETCTBYIOII[Me HasHaueHHBIM Ha IP-uHTepdelicel ycTpoicTBa ajpecaM. IlapaMeTpsl
JIOKQJILHOTO MapIlpyTa—3TO ajpec HHTepderca € Mackoi /32 W HeENOCPe[CTBEHHO CcaM
HHTepderc, Ha KOTOPOM ajipec HasHayeH.

HampuMep, IIpd HasHauYeHWH Ha uUHTepdeiice IPv4-ampeca 100.64.0.1/24 B Tabuuny
MapIIpyTHU3aluu OyJeT BHECEHO, UYTO AaKTHBeH MapiipyT 100.64.0.1/32, JIOKaJbHBIM I
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COOTBETCTBYIOIIET0 UHTepdetica yCTPOUCTBA.

JIokasIbHBIe MapIIpPyThl IIOIBJLIOTCA B TabJsHIle MapLIPyTH3allud TOJBKO B TOM CJydae, eCJIH
COOTBETCTBYIOIIUN HHTepdelic HaXOAUTCI B AKTHUBHOM COCTOSIHHUU. JIOKaJbHBblE MAapIIpPyThI
HCII0JIB3YIOTCS B CUCTEMe JIJIs1 BHYTPEHHUX HYX],

CrenyeT C OCTOPOXKHOCTHIO TIPUMEHSATH PEAUCTPUOYIINI0 JIOKAJIbHBIX
MapUIpyTOB B IPOTOKOJIBI AUHAMHYECKOM MapIIPyTH3alui, TaK Kak
IOSIBJIEHHE TaKHUX CIeIUOUUYHBIX MAapIIPyTOB MOKET IIPUBECTH K
HEO04YeBUTHOMY BBIOOPY JIYUIIIHUX ITyTeH B CETH.

CAUTION

B ciyuae, ecsii Ha UHTepdelc Ha3HayeH ajpec ¢ MacKoH /32 (HampuMmep,
IpU UCHOJb30BaHUM HHTePPercoB JIOKAJIbHOM memIu — loopback),
IMPORTANT COOTBETCTBYIOIIIMM MapIIpyT OyZeT paccMaTpUBaTbCI CHCTEMOM Kak
JIOKQJIbHBIY, a He KaK IIPHUCOeJINHEHHBIN. [[aHHYI0 O0COOEHHOCTH CJIeyeT
YUYUTHIBATh IIPU PEIUCTPUOYITUU afpecoB loopback-uHTepdeiicos.

IIpocMOTpP IpPHCOETUHEHHBIX U JIOKATbHBIX
MapHIIPyTOB

BeIBOJ| BCeX HMMEIOIIUXCS IIPUCOEUHEHHBIX MapIIpyTOB IIPOU3BOAMUTCI KOMaHIOM show route
[vrf NAME] connected.

BbIBO/I BCeX UMEIOIIMXCS JIOKAaJIbHBIX MapPIIPyTOB IIPOU3BOAUTCI KOMaHA0M show route [vrf NAME]
local.

[IpeAIIosIooKuM, B CUCTeMe HacTpoeH IPv4-uHTepderic:

interface tengigabitethernet 0/0/5
load-interval 30
description "to AR2(2.2.2.2) te 0/0/5"
ipv4 address 100.100.12.0/31

exit

Torga B TabJinIle MapIIpyTHU3aIUK OYAYT IPUCYTCTBOBATD CJIeyIOIIHe IIpHUCcoeIMHeHHBIe (Ko ()
U JIOKaJIbHBIE (KOJ L) MapIIIpyTHL:

C 100.100.12.0/31 is directly connected, 12h50m46s, te 0/0/5
L 100.100.12.0/32 is directly connected, 12h50m46s, te 0/0/5

CraTHueckue MapHIIpyThl

CTraThdecKre MapIIpyThl CO3JAl0TCSI B CHCTEME BPYYHYIO IIyTeM 3aZlaHHUS COOTBETCTBYIOIIHX
KOMaHJ, KoH¢uUrypanuu. [Ipu Cco3gaHUU CTaTUYECKHUX MapIIPyTOB HMeIOTCS 00s3aTeJbHble U
OIIIMOHAJIbHBIE ITapaMeTpPHL.
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06s13aTeIbHbIE TapaMeTpPHI:

* CeTb Wiy npedpuKc HasHaueHud B popMarte CIDR;

» [P-azipec cienyroirero ysuaa (nexthop).

OHI.II/IOHaJIBHLIe IIapaMeTphbI:

* UHTepdelic, Uepe3 KOTOPHIN HAIIPaBIIeTCAd CTaTUUEeCKUN MapIIIpyT;

* BKUIIOUEeHMe/0TKJII0UeHHe OBICTPOTO IeTeKTUPOBaHUs 00pbiBa BFD;

* MeTpHKa MapIIpyTa;

* BHYyTpeHHUN YMCI0BOU TIT MaplLIpyTa.

HacTpoiika cTaTH4eCKHX MapIIpyTOB BHYTPH IVI00a/ILHOM TaO0 /IMITbI

MmapuapyTtusanuu (GRT)

JlobaBieHHe CTaTUYeCKHUX MapILIPyTOB B IVI00aJIbHOM TabJ/IHIle IIPOU3BOAUTCA B MepapXUueCKOM
BUJIe B pasfese KOHUIypanuu router static.

Tabauya 35. Hacmpotika cmamu4ecKux mMapupymos 8 GRT

KomaHnpa

confiqure

router static

address-family { ipv4 | ipvb }
unicast

destination ip_network ip_nexthop

interface { null |
tengigabitethernet | bundle-ether
| fortygigabitethernet |
hundredgigabitethernet | tunnel-ip

| tunnel-rsvp } num

bfd fast-detect

metric

exit

tag tag

commit

HasHaueHnue
Ilepexo[ B peskKUM IJ106a/IbHOM KOHQUTYpAITUH.

[Tepexof B pe>KUM KOHQUTYPAITUH CTaTUUECKOH
MapIIPyTU3aIlUH B IJ106aIbHON TabIUILe.

ITepexop B peXxuM HacTpouKH IP unicast-MapIpyToB.

Co3faHIe CTaTUYeCKOT0 MapIIpyTa Ha IIO/ICETh ip_network ¢
a/IpecoM CJIeyIOIIETo y3Ja ip_nexthop v Iepexoj B PeXKUM
KOHOUTYpaIy ONIIHOHAIBHBIX IapaMeTPOB JAHHOTO
MapIIpyTa.

(OnroHanbHO) YKasaHUe UHTepdeiica, yepes KOTOPBIX
OyzeT HallpaBJIleH MapIlIpyT U [Iepexo]; B Pe)KUM HaCTPOUKHU
JaJIbHEeHIIINX ONIMOHAIbHBIX ITapaMeTPOB.

(OnroHaIbHO) BKiItoueHHUe GBICTPOTO e TeKTUPOBaHUS
0OprIBa CBA3U 10 CIeAYIOIero y3Ja (nexthop).

(OmroHasIbHO) VeTaHOBKA METPUKH MapIIIpyTa.

(OnrmoHanbHO) Bo3BpaT B pesKUM HaCTPOUKH
OIIIIMOHAJIbHBIX IIapaMeTPOB MapIlIpyTa.

(OnroHanIbHO) YKasaHKe BHYTPeHHero YHUCJI0BOI0 Tera,
KOTOPBIX MO>KeT OBITH BIIOCJIE[CTBUH HUCII0JIb30BaH IIPU
¢MIBTpany MapIIpyTa IpaBUIaMU PeJUCTPUOYITUH.

[IpuMeHeHMe IIPOU3BeJeHHBIX HACTPOEK.
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ITpumep: Hacmpolika cmamuuecko2o mapuwpyma Ha cems 100.70.0.0/16 uepes y3en 4.4.4.4, unmepdetic
bundle-ether 1.21, c mempuxoti 15 u BHympeHHUM me2om 555:

router static
address-family ipv4 unicast

destination 100.70.0.0/16 4.4.4.4
interface bundle-ether 1.21

metric 15
exit
tag 555
exit
exit
exit

HacTpoliKka cTaTU4eCKUX MapUIpyTOB BHYTPH 3K3eMILsipa VRF

Jlo6aByieHHe CTaTUUeCKUX MapIIpyToOB s sk3eMILIsipa VRF IIPOM3BOJUTCS B HepapXUUecKOM
BHJIe B pa3jesie KoHQuUryparuu router vrf.

A BkiIrodeHus IP-mapmipyrusaniuu B 3k3eMIUrsipe VRF Heo6xomumo

IMPORTANT

HaJu4yyie B KOHQUTYpallMM KaK MUHUMYM IIycToro 6JioKa router

vrf

VRF_NAME mj1g maHHOTO 9K3eMILIdpa.

Tabauya 36. Hacmpolika cmamu4ecKux Mapupymos eHympu sk3emnasapa VRF

KomaHnpga

configure

router vrf vrf name

static

address-family { ipv4 | ipv6 }
unicast

destination ip_network ip_nexthop

interface { null |
tengigabitethernet | bundle-ether

} num

bfd fast-detect

metric

60

HasnaueHnue
[Tepexof B pesKuM 171062/ IbHOM KOHQUTYPAIIUH.

BkJIr0UeHHe MaplIIpyTU3allii B YKa3aHHOM 9K3eMILIsIpe
VRF U Itepexo/] B pe>KUM HaCTPOHUKU OCHOBHBIX ITapaMeTPOB
MapIIPyTU3aI[UH [IJIT HETO.

[Tepexof B peKUM KOHQUTYpaAITUU CTaTUUEeCKOU
MapIIpPyTHU3aliuU B TeKyIleM ak3eMILsape VRE.

[Tepexon B pesKUM HaCTPOMKHU IP unicast-MapIipyTos.

Co3aHue CTaTUYeCKOT0 MapIIpyTa Ha IO/IceTh ip_network ¢
aZipecoM CJIeIyIOIero y3Jia ip_nexthop U mepexoj; B pe>KuM
KOHQUTYPAITUH OIITHOHATBHBIX ITapaMeTPOB TaHHOTO
MapIIpyTa.

(OmmoHanbHO) YKasaHue uHTepderica, yepe3 KOTOPBIA
OyZeT HalrpaBJIeH MapIlIpyT U IIepeX0/i B pe’KUM HaCTPOUKU
JaJbHEeNIIUX ONIMOHAIbLHBIX [TapaMeTPOB.

(OnnuoHanbHO) BKIroueHMe 6BICTPOTO JeTeKTUPOBaHU
00pBIBa CBA3H /10 CJIelyIoIero ysia (nexthop).

(OmroHanbHO) YeTaHOBKA METPHUKH MapIIIpyTa.



Komanpga HasHaueHue

exit (OnroHasIbHO) Bo3BpaT B pesKHUM HACTPOUKU
OIIIMOHAIBbHBIX ITapaMeTPOB MapIlpyTa.

tag tag (OnmroHanIbHO) YKa3aHHUe BHYTPeHHEeI0 YK C/I0BOTO Tera,
KOTOPBIX MOXKeT OBITH BIIOC/IECTBHUE UCII0Ib30BaH IIPHU
¢HUIbTpaIUK MaplIpyTa IIpaBUIaMU PeSUCTPHUOYITUH.

commi t [IppMeHeHHe ITPOH3BeIeHHBIX HACTPOEK.

IIpumep: Hacmpolika cmamuueckozo mapuipyma eHympu VRF "example_vrf" Ha cems 10.0.0.0/23 uepes
y3en 4.4.4.4, unmepdgeiic tengigabitethernet 0/0/18.1, c mempuxoii 15 u BHympeHHUM mez2om 65001:

router vrf example_vrf
static
address-family ipv4 unicast
destination 10.0.0.0/23 4.4.4.4
interface tengigabitethernet 0/0/18.1
metric 15
exit
tag 65001
exit
exit
exit
exit

KomMaHAbI IPOCMOTPA MapIIPyTHOM HHPOpMAITHHA

show route [vrf VRF] [ connected | static | local ]

JlaHHas1 KOMaHJja BBIBOJUT IIOJHBIM CIIMCOK MapIIPyTOB YCTPOMCTBA B IJI06ATBLHOM TabJHIle
MapLIpyTU3alluu JHU60 B yKasaHHOM 3sk3eMmiuripe VRF. Ilpuw ykasaHMM THIIAa MapIIpyTOB
(connected/static/local) BEIBOZ, UIBTPYyeTCSd B COOTBETCTBUM C 3aJJaHHBIM ITapaMeTPOM.
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ITpumep: 861800 KOMaHObL Show route

0/ME5100:Router# show route
Wed Feb 7 00:20:01 2018
Codes: C - connected, S - static, 0 - OSPF, B - BGP, L - local

IA - OSPF inter area, EA - OSPF intra area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
ET1 - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2,
LET - ISIS levell external, LE2 - ISIS level2 external
BI - BGP internal, BE - BGP external, BV - BGP vpn

L 1.1.1.1/32 is directly connected, 13h41m48s, 1o 1

il2  2.2.2.2/32 via 100.100.12.1 [116/10], 13h39m57s, te 0/0/5

il2 3.3.3.3/32 via 100.100.13.0 [116/10], 13h41m22s, te 0/0/6

il2 4.4.4.4/32 via 100.100.14.0 [116/10], 13h38m@3s, te 0/0/7.14

i L2 5.5.5.5/32 via 100.100.13.0 [116/30], 13h41m@9s, te 0/0/6

il2 6.6.6.6/32 via 100.100.13.0 [116/20], 13h41m@9s, te 0/0/6

il2 9.9.9.9/32 via 100.100.13.0 [116/10], 13h41m22s, te 0/0/6

C 10.10.0.0/24 is directly connected, 13h41m30s, te 0/0/1.10

L 10.10.0.1/32 is directly connected, 13h41m30s, te 0/0/1.10

C 10.100.100.0/24 is directly connected, 13h41m30s, te 0/0/1.100

L 10.100.100.1/32 is directly connected, 13h41m30s, te 0/0/1.100

C 11.1.0.0/24 is directly connected, 13h41m30s, te 0/0/1.11

L 11.1.0.1/32 is directly connected, 13h41m30s, te 0/0/1.11

BBI 20.20.0.0/32 via 100.100.12.1 [200/0], 13h38m@5s, te 0/0/5

BBI 22.11.0.0/24 via 100.100.12.1 [200/0], 13h38m@5s, te 0/0/5

BBI 22.21.21.0/24 via 100.100.12.1 [200/0], 13h38m@5s, te 0/0/5
<ou>
NOTE [Ipy HaJUYHU B CHUCTEMe OOJIBIIOTO KOJHMYECTBAa MAapPIIPYTOB BHIBOJ| ITOJTHOM

Ta6JII/II_U:I MOKET 3aHHMAaTh SHAYUTEJIbLHOE BpeMsi.

show route [vrf VRF] { ipv4 | ipv6 } PREFIX

JlaHHasE KOMaH/la BBIBOJUT JleTaJbHYI0 HMHGOPMAIUI0 10 KOHKPETHOMY IIpedUKCy B TabJHIle
MapIIPyTU3AITUH.
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ITpumep: 861800 KOMaHObL Show route ipv4 PREFIX

@/ME5100:Router# show route ipv4 6.6.6.6/32
Wed Feb 7 00:24:31 2018
Routing entry for 6.6.6.6/32
Last update: 13h45m39s
Routing Descriptor Blocks
100.100.13.0, via te 0/0/6
Known via isis, distance 116, metric 20
type isis-level2-internal, protection none, route-type remote

Entries: 1

B KauecTBe apryMeHTa kKomaHja show route { ipv4 | ipv6 } mpuHHMaeT
TOJIBKO TOYHBIM MapuipyT B ¢opmare CIDR, umeromuiica B TabJulle

IMPORTANT MapuIpyThsanuu. /Il BBIIIOJIHEHUS IIOMCKa MaplipyTa [ KaKoro-JInu60
IP-agpeca (T.H. IpoIlecC TOYHOIO IIOMCKAa MaplIpyTa) CIeLyer
BOCIT0JIb30BaThCSI KOMaHA0M show 13forwarding.

show route rib summary [detailed]

KoMaH/1a BEIBOAUT CBOZHYI0 MHGOPMAITUIO O KOJIMYECTBE MApPIIPYTOB B CUCTEME C YKa3aHHUEM KX
TUIIOB/UCTOYHUKOB.

ITpumep: 861800 KOMaHOBL 'show route rib summary':

0/ME5100:Router#f show route rib summary
Wed Feb 7 00:27:47 2018

Route Source Routes
static
connected
local

ospf

isis

bgp

1fa

summary address
default

FIB installed

SO0 ) NS OV OON
N O

SN
(Vo)
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HACTPOHKA IIPOTOKOJIA OSPF

B maHHOH I71aBe OIMMCAaHBbl HPUHIIUIIBEI HACTPOMKHU IIPOTOKOJIa TUHAMHUYECKOM MapIIpyTU3aI[ud
OSPFv2 (Open Shortest Path First, version 2).

JlaHHBIN IIPOTOKOJI IPUHAJIEKUT K CeMeICTBY IIPOTOKOJIOB COCTOSIHUS COeUHEHUS U OTHOCUTCS
K rpynre IGP (Interior Gateway Protocol).

IIpuHIUNIBEI KOHQUTYPUPOBAHUA NIPOTOKOIa OSPFVv2

HacTpoiika 1mpoljecca [MHaMHUYeCKOM Mapiapytusaruu OSPF  IIpou3BOAUTCA B pasfesie
KoHQuryparuu router ospfv2. Ha ycTpoiicTBe BO3MOXKHO CO3/aThb TOJIBKO OIWH IIPOIiecC
Mapmpytusanuu OSPFv2 (ofHaKO i1 Hero HeoOXOQUMO 3a/laTh YHUKaJIbHOe HMs). BHyTpu
IAHHOTO KOHQUTYypalfOHHOI0 6JI0Ka HacTpauBaeTcsa OSPFvV2 Kak [y1d I7106a/JIbHOM TabJIUIIb], TaK
U JUI1 UMEIOIIUXCS Ha MapIIpyTU3aTope sKk3eMILIIpoB VRE.

llanbHeHIass KOHOQUIypaIlus TakKe IIPOM3BOIUTCS HEpapXWUecKW. BHYTpPM TabJIHITHI
MapUIpyTU3aIuu KoHQurypupyrorcss OSPF-30HEI (area), B KOTOpbhIe yyKe Ha3HAYaIOTCs JIOTUUeCcKHe
U pusuUecKue HHTepderchl yCTpocTBa.

[Io yMO/JIlYaHUIO HU OJUH U3 HHTEepPelCcOB YCTPOMCTBA He BKJIYEH B
nporokos OSPF. /s 3amycka mporokosia OSPF Ha wHTepdetice u/mium
cabuHTepderice TpebyeTCd IBHO yKa3aTh 3TOT UHTepdelic B KOHQUTypaIuu
COOTBETCTBYIOIIIEN 30HEI BHYTPH IIpoliecca OSPFv2.

IMPORTANT

Ha uHTepdetice, CKOHQUTYPUPOBaHHOM BHYTPU KaKOM-1u60 30HBI OSPF,
3alycKaeTcs MeXaHHU3M IIPOTOKOJIBLHOI0 06HapykeHUss OSPF — HaunHaeTca
ornpaBka HELLO-ltakeToB ¥ IIpHMeM TaKHX IIaKeTOB. VCKiIroueHUe

IMPORTANT COCTABJIAIOT T.H. "NIaCCUBHBbIE" MHTepPPerChl — TaKue UHTEePPEHChl TOJIHKO
BKJIIOYAIOTCA B cocTaB 00bsBjaeHUM OSPF Router links mpu pacceuike
IIPOTOKOJIbHBIX COOOII[eHWM, COCe[CTBa 4Yepe3 TaKue HHTepQeichl He
yCTaHaBJIUBAKTCH.

TaxuM 06pa3oM, oC/Ie0BaTEJIbHOCTE KOHGHUIypHpoBaHMs NPoToKoaa OSPF BRII/IAAUT
CJIeIyIOIIMM 00pa3om:

1. CospmaHue mporiecca MapIIpyTU3aIiHHI.
2. Obuas HacTpoMKa mpoTokosia OSPF Ha ycTpoiicTBe.

3. Co3manue Tpe6yeMmbix OSPF-30H BHYTpH 6JI0Ka IIpoliecca MapIIpyTH3allMy M HacTpoMKa
9THUX 30H.

4. lob6aByeHUe UHTep)EelCcOB B COOTBETCTBYIOIYE OSPF-30HbI.

basoBas HacTpouka nmporokosia OSPFv2

HacTpoiika IIpOTOKOJIa IIPOMU3BOSUTCS COIJIACHO OIIMCAHHOU BEHIIIIE HepapXUH.

Tabauua 37. bazosast Hacmpotika npomoxoaa OSPFv2
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KomaHnpa

confiqure

router ospfv2 OSPF_NAME

router-id X.X.X.X

area Y.Y.YY

nssa

stub

interface { loopback |
tengigabitethernet | bundle-ether
| fortygigabitethernet |

hundredgigabitethernet | tunnel-ip

} num

HasHaueHnue
Ilepexo[ B pesXUM I106a/IbHOM KOHQUTYpPAITUH.

Cospmanue mporjecca Mapiipyrusanuu OSPFv2 ¢ umeHeM
OSPF_NAME ¥ 11Iepexo/; B pesKUM ero HaCTPOMKH.

3amaHue uaeHTUGUKaTOopa y3ia ceTu (Router ID) B popmare
IPv4-anpeca.

CozmaHue B KoHQuUryparuu OSPF-30HEI (area) U mepexof B
pe’kuM eé HaCTPOMKU.
Backbone-30H011 s1BJIseTCd 30Ha ¢ HOMepoM 0.0.0.0.

(OnroHasIbHO) YKasaHUe TeKyllel 30HbI B KayecTBe OSPF
NSSA (‘'not-so-stubby area’).

(OmrmoHanbHO) YKasaHue TeKylei 30HbI B KauecTBe OSPF
Stub area.

Jlob6aBiieHHe COOTBETCTBYIOLIEro MHTepderica (JIM60
cabuHTepderica) B ykasaHHYI 30Hy OSPF u nmepexoj B
pe>xuM HacTporiku OSPF-mapaMeTpoB 3TOro UHTepderica.

dead-interval { minimal | SECONDS (OmitroHasIbHO) YCTaHOBKA BpeMEHHOTO0

}

hello-interval SECONDS

fast-hello-multiplier PACKETS

metric METRIC

HHTepBasia — TaruMayTa IoaydeHus HELLO-I1akeToB OT
cocefia, I10 KCTeYEHUH KOTOPOTO cocefi Ha JaHHOM
nHTepderice 6yJeT CUUTATHCA IIOTEPSIHHBIM.

VkasaHue nmapamerpa minimal BKirouaeT peskuM OSPF fast
hello.

(OniroHanbHO) YeTaHOBKA MHTepBasa oTiupaBku HELLO-
IIaKeTOB Ha TeKyllleM UHTepdelice, B CEKYH/aX.

(OnrmoHasbHO) YeTaHoBKaA KostmuecrBa HELLO-TTakeToB,
KOTOpPBIe OYAYT OTIIPABJIATHCA C HHTepQeica 3a CEeKyHIY
npu pabote B pesxuMe OSPF fast hello.

[IprHuMaeT sHaueHud 2..20.

(OmoHanbHO) YeTaHaBIUBaeT IIPOTOKOJIBLHYI0
"CTOMMOCTR" (MHa4ye — MeTPUKY) HHTepdelica.
I[IpuHuMaeT sHaueHUd 0..65535.

BAJKHO: B Tekyieii Bepcuu [10 Bce HUHTepdEChI
YCTPOMCTBA I10 YMOJTYaHUI0 UMEIT MeTPUKYy 10.
HasHaueHUe MeTpUK Ha UHTePeIChI caefyeT
IIPOM3BOJUTEH B COOTBETCTBUU C IIPUHATOMN Ha CeTU
IOJIMTUKOM IGP-MapIpyTUsauuy.
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KomaHnpa

mtu-ignore

network { broadcast | nbma |
point-to-multipoin | point-to-
point }

passive

priority ROUTER_PRIORITY

exit
exit
exit

commit

66

Ha3umaueHue

(OnmroHanbHO) C JaHHBIM ITapaMeTPOM IIPH
YCTaHOBJIEHUH COCEJICTB Uepe3 UHTepdelic 6ymeT
UTHOPUPOBATHCSA HHPOpMaIysd o pasMmepe MTU B
00BbABIEHUAX COCEJHUX MapIIpyTU3aTopoB. KomaHy
cJIelyeT HUCII0JIb30BaTh IIPY HEBO3MOKHOCTH BBLIIIOJTHEHHS
corylacOBaHHOM HacTporku MTU Ha coceTHUX
MapIlpyTHU3aTopax.

(OmmonanbHO) YKasaHue tuiia OSPF-1iofceT Ha
HHTepderice.

[Tpu mcriosIb30BaHUU THUIIA point-to-multipoint ycTpoiicTBO
MO’KeT paboTaTh TOJIBLKO B IIaCCUBHOM non-broadcast
pe’xrMe — TO eCTh YCTaHaBJIMUBATh COCELCTBO I10 GpaKTy
nosyueHus unicast HELLO-coo6IieHUM 0T cocelel.
B03MOXXHOCTH HHUITUAITUU COeJUHEHUN K
CKOHQUI'YPUPOBAaHHBIM COCelsaAM Oy/ieT AOCTYIIHA B
oynymux pesusax I10.

(OmmonanbHO) [lepeBon uHTEeperica B ITaCCUBHBIN
pexum.

B 1aHHOM pe)xuMe UHTepeic He OTIIpaBJIseT U He
npuHuMaeT HELLO-coo611ieHHI U yepe3 HHTepdeic He
yCTaHaBJIUBAaeTCsI HUKAaKUX COCe/CTB. PesKUM HCII0IB3yeTCs
IIpY He0O6XOAMMOCTH aHOHCHpoBaTh B OSPF 11o7iceTs
JaHHOIO MHTepdetica (HaIpuMep, 111 HHTepdercoB
JIOKaJIbHOH IeTyu loopback).

(OnmroHanbHO) YeTaHOBKA IPUOPHUTETA MapIIpyTH3aTOpa
IUId y4acTys B BeIbopax Designated router.
ITpuHrMaeT 3HayeHud 0..255.

BosBpaT B peKuM HacTporKu OSPF-30HBbI.
BosBpart B pexuM HacTporku OSPF-miporiecca.
Bo3BpaT B pe’XUM IVI06aIbHOM KOHQUIYpaIlUH.

[IpuMeHeHMe IIPOKU3BeJeHHBIX HaCTPOeK.



ITpumep. Bazosas Hacmpolika npomokoaa OSPFv2

router ospfv2 test
area 0.0.0.0
interface loopback 1
passive
exit
interface tengigabitethernet
network point-to-point
exit
interface tengigabitethernet
metric 20
network point-to-point
exit
exit
area 0.0.0.100
interface bundle-ether 7.400
metric 250
network point-to-point
exit
stub
exit
router-id 1.1.1.1
exit

0/0/12

0/0/13

Hactpoyka OSPF nisa sksemiuisipa VRF

JlJ1d 3amycKa mporiecca Mapupytusanuu OSPF BHYTpH KaKoro-Jau60 sk3eMiuisipa VRE He06X0quMo
CKOHQUTYPUPOBATh COOTBETCTBYIOIIMNMN 610K vrf <NAME> BHYTpHU 3apaHee CO3[LaHHOIO IIpoliecca
Mapuipytusanuu router ospfv2. Ilporecc manbHeer Hactpoku OSPF BHyTpu VRF uvpeHTUUEH

TaKOBOMY [1JI IJI00a/IbHOM TabJINIIbL

NOTE
Ipyra.

MapIIpyTU3allHH.

[Iportecchl MapIIPyTH3allMK i1 pasHbIX VRF paboTalOT He3aBHCUMO [JpYyT OT

Tabauua 38. Hacmpotika npomokoaa OSPFv2 da5 sk3demnaapa VRF

KomaHnpza

confiqure

router ospfv2 OSPF_NAME

vrf VRE_NAME

router-id X.X.X.X

Ha3umaueHue
[Tepexof B pe>KUM IVI06aIbHOM KOHQUTYPaIIUH.

Cospmanue nporjecca Mapipyrusanuu OSPFv2 ¢ umeHeM
OSPF_NAME ¥ 11Iepexo/ B PeKUM ero HaCTPOMKH.

3amyck mporiecca Mapupytusanuu OSPFv2 B ykasaHHOM
VRF u 11epexof; B pesKUM HaCTPOMKH 3TOr0 IIpoIiecca.

3amanue uaeHTUQUKaTOpa y3ia cetu (Router ID) B popmare
IPv4-anpeca.
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KomaHnpa

area Y.Y.YY

nssa

stub

interface { loopback |
tengigabitethernet | bundle-ether
| fortygigabitethernet |
hundredgigabitethernet | tunnel-ip

} num

Ha3umaueHue

Cospmanue B koHQuUrypanuu OSPF-30HEI (area) U riepexop B
peXuM eé HaCTPOMKHU. /loIyCcKaeTCs UCII0JIb30BaHUe TOJIBKO
dotted-HOoTaIuwH.

Backbone-30H011 s1BJIseTCs 30Ha ¢ HOMepoM 0.0.0.0.

(OmmmoHanbHO) YKasaHUe TeKylled 30HbI B KadecTBe OSPF
NSSA (‘'not-so-stubby area’).

(OmmoHanbHO) YKasaHue TeKyleil 30HbI B KauecTBe OSPF
Stub area.

Jlob6aBiieHHe COOTBETCTBYIOIIEro MHTepderica (160
cabuHTepderica) B ykasaHHYI 30Hy OSPF u nmepexoj B
pe>xuM HacTporiku OSPF-mapaMeTpoB 3TOro UHTepderica.

dead-interval { minimal | SECONDS (OmitroHanabHO) YCTaHOBKA BpPeMEHHOTO0

}

hello-interval SECONDS

fast-hello-multiplier PACKETS

metric METRIC

mtu-ignore

network { broadcast | nbma |
point-to-multipoint | point-to-
point }
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HHTepBasia — TaruMayTa ItoaydeHus HELLO-I1akeToB OT
cocefia, I10 KCTeYEHUH KOTOPOTOo cocefi Ha JaHHOM
nHTepderice 6y eT CUUTATHCA IIOTEPSIHHBIM.

VkasaHue nmapamerpa minimal BKirouaeT peskuM OSPF fast
hello.

(OniuoHanbHO) YeTaHOBKA MHTepBasa oTiupaBku HELLO-
IIaKeTOB Ha TeKyllleM UHTepdelice, B CEKYH/aX.

(OnrmoHasbHO) YeTaHoBKaA KostnuecTBa HELLO-1TakeToB,
KOTOpPBIe OYAYT OTIIPABIATHCA C HHTepdeca 3a CEeKyHIY
pu pabote B pesxuMe OSPF fast hello.

[IprHuMaeT sHaueHud 2..20.

(OmoHanbHO) YeTaHaBIUBaeT IIPOTOKOJIBLHYI0
"CTOMMOCTB" (MHa4ye — MeTPUKY) HHTepdelica.
I[IpuHuMaet sHaueHud 0..65535.

BAJKHO: B Tekyieii Bepcuu [10 Bce HUHTEpdEChI
YCTPOMCTBA 110 YMOJTYaHUI0 UMEIT MeTPUKYy 10.
HasHaueHUe MeTpUK Ha UHTePeIChI ciefyeT
IIPOM3BOAUTEH B COOTBETCTBUU C IIPUHATOMN Ha CeTU
IOJIUTUKOM IGP-MapIpyTUsauuy.

(OnmroHanbHO) C JaHHBIM ITapaMeTPOM IIPH
YCTaHOBJIEHUHU COCE/CTB Uepe3 HHTepdeic OyneT
UTHOPUPOBaThCd HHopMaIusd o pasmepe MTU B
00bABJIEHUAX COCEJHUX MapIIpyTU3aTopoB. KomaHy
CJIelyeT HUCII0JIb30BaTh IIPY HEBO3MOKHOCTH BBIIIOJTHEHUS
comtacoBaHHOM HacTpouku MTU Ha cocefHUX
MapIlpyTHU3aTopax.

(OmmmonanbHO) YKasaHue tuma OSPF-ioficeT Ha
HHTepderice.



KomaHnpa

passive

priority ROUTER_PRIORITY

exit
exit
exit
exit

commit

Ha3umaueHue

(OnmmonasnbHO) IlepeBoy MHTEepdelica B ITaCCUBHBIN
pexum.

B maHHOM pe’krMe UHTep¢euc He OTIIpaBJIgeT U He
npuHuMaeT HELLO-coo61ieHUI U yepe3 UHTepdeiic He
yCTaHaBJIMBaeTCd HUKAKUX COCECTB. PeXKUM HCII0/Ib3yeTCs
IIp1 He06XOAMMOCTH aHOHCUpoBaTh B OSPF 11o7iceTh
IIAaHHOTO MHTepdeiica (Harpumep, 11 UHTEPECOB
JIOKaJIbHOM I1eTyiv loopback).

(OmoHanbHO) YeTaHOBKA IIPUOpUTETa MapIlIpyTHUs3aTopa
IUId ydacTus B Beibopax Designated router.
ITpuHumaet sHaueHud 0..255.

BosBpaT B pesxuM HacTpOMKU OSPF-30HBEL.

BosBparT B pesxuMm HacTporKHU OSPF-1iporiecca BHyTpHu VRE.
BosBpart B pesxuM HacTpoiiku OSPF-mipoitecca.

Bo3BpaT B peXuUM IVI06aJIbHOM KOHQUTYpPaIIHH.

[IppMeHeHMe IIPOM3Be/JeHHBIX HACTPOEK.

Ipumep. Hacmpotika OSPFv2 daa sk3emnaapa VRF.

router ospfv2 test
vrf EXAMPLE
area 0.0.0.0
interface loopback 100
passive
exit

interface tengigabitethernet 0/0/2

mtu-ignore
network point-to-point
exit

interface tengigabitethernet 0/0/3

metric 20
network point-to-point
exit
exit
area 0.0.0.100

interface bundle-ether 6.400

metric 250
network point-to-point
exit
stub
exit
router-id 1.1.1.1
exit
exit
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CooTBeTCTBYOIIUHN 3K3eMIUIIp VRF [o/pkeH OBITH 3apaHee CO3JaH B

IMPORTANT
KOHQUTYpaIiuu MapIipyTUusaTopa.

Pa6oTa ¢ npoToxosioMm BFD

[IpoTokosa BFD (Bidirectional forwarding detection) cay>KUT [y1s1 6bICTPOro 06HapPy>KeHUsI 0TKa30B
COeIMHEHUU MeXXIy IBYMsI U 60J1ee COCETHUMHU YCTPOUCTBAMHU.

MapurpytTusaTopbl ceMercrBa ME HMeOT amnmapaTHy OOAAepKKy BFD, 4To 1m03BOJIAET
MaKCHUMaJIbHO OBICTPO OOHApPY’KMBATh OOPBIBBI COEIHWHEHUM U IIPOU3BOAUTL IIePEKJII0UeHHe
Tpad¥rKa Ha pe3epBHbIE MapIIPYTHL.

BxurroueHue IIpoTokosia BFD IpoM3BOAUTCA IIYTEM BBINIOJHEHMs KoMaHAbl bfd fast-detect Ha
COOTBETCTBYIOII[eM HHTepderice B KOHQUIypallTMOHHOM O6Ji0Ke IIpoTokosia OSPFv2. Ilpu atom
MapIlIpyTHUsaTop O6y/eT IIbITaThCI YCTaHOBUTL BFD-ceccuu ¢ IP-aspecaMu BceX cocefieil, KOTOPBIX
rpotokoJ OSPF o6Hapy>XUT Ha uHTepdetice. B ciiydae yCIIeITHOTO YCTaHOBJIEHUS TAKUX COCE/ICTB
craTtyc OSPF-ceccrH CBSIKETCS CO CTaTyCOM COOTBeTCTBYIOIIer BFD-ceccuu.

Tabauya 39. Hacmpotiika npomoxo.a BFD 015 OSPF-cocedocms

Komanpa HasHauyeHue
configure [Tepexof B pesKuUM 171062/ IbHOM KOHQUTYPALIAH.
router ospfv2 OSPF_NAME CospmaHue mporiecca Mapupytusanuu OSPFv2 ¢ umMeHeM

OSPF_NAME ¥ 11epexo/i B pe;KUM ero HaCTPOHKH.

area YY.Y.Y Co3maHue B KoHGuUryparuu OSPF-30HEI (area) U mepexof B
pe’kuM eé HaCTPOMKU.

interface { loopback | Ilepexoy] B pesKHM HacTPoiiku OSPF-TapaMeTpoB
tengigabitethernet | bundle-ether ”
COOTBETCTBYIOII[Ero HHTepderica.
| fortygigabitethernet | YOl Po
hundredgigabitethernet | tunnel-ip
} num
bfd fast-detect BK/II0YeHMe MeXaHH3Ma yCTaHOB/IeHHs: BFD-ceccuit st
BCeX ITIPOTOKOJIBHBIX OSPF-cocefielt Ha JaHHOM UHTepdelice.
root Bo3Bpar B peKuM IJI00aIbHOM KOHQUIYPALIUH.
commi t [IpMeHeHMe IPOU3BeIeHHBIX HACTPOEK.

ITIpumep. Hacmpotika npomoxo.a BFD 015 OSPF-unmepdgeiica.

router ospfv2 test
router-id 1.1.1.1
area 0.0.0.0
interface tengigabitethernet 0/0/5
bfd fast-detect
exit
exit
exit
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PegucTpudynusa MapuipyTHOM HHGOopMauu

MexaHU3M pegUCTPUOYIIUU I103BOJIIeT IlepefaTb B OSPF MapLipyTel M3 OPYTUX IIPOTOKOJIOB
(mpoTtoxkosioB IGP/EGP, craTHUeCKUX MapIIPyTOB U T.IL.).

[Io yMOJITYaHUIO MapIIPyThl, IepefaHHble B OSPF IIpy moMoOIU MexXaHW3Ma pPegUuCTpUOyIiUY,
umeroT Tyl OSPF External.

PequcTpubyIiiss HacTpauBaeTCs IIyTEM CO3JaHUsl Habopa MMeHOBaHHBIX IIpaBWJI, IIPU IIOMOIIU
KOTOPBIX MO’KHO QUJIBTPOBATH MapIUPYyThHl, IIOJJIerKallle pPeIUCTPUOYIINY, a TaKKe Ha3HayaThb
Ha MapuIpyThl IlapaMeTpshl, crnenmuouuHble g OSPF. /i1 KakKgoro W3 UCTOYHUKOB
(bgp/connected/local 1 T.II) MO’XHO CO3[aTh HECKOJIbKO IIpaBHJI, HasHAa4YUB MM IIPUOPUTET
KOMaH/I0H priority — maHHBIe IIpaBUjIa OyAyT IPUMEHATHCSI K MapIIpPyTy 110 0Uepey 10 I1epBOoro
BXOXKZIeHUd. [IpaBriiia pegyucTpUOyIIUM UMEIOT 110 YMOJIYaHUIO [[efiCTBHe "paspelluTh” — TaKUM
o6pa3oM, IIyCTOe IIPaBHJI0O aBTOMaTH4YeCKU IIPOU3BOJUT PeAUCTPHUOYIIMI0 BCeX MaplIPyTOB M3
YKa3aHHOI'0 UCTOYHHUKA.

HCTOYHHUKH PeIUCTPUOYITHHI:

1. bgp —MapipyTHas TabauIia IpoTokoaa BGP;

2. connected — MapIIpyThl, COOTBETCTBYIOII[ME II0/[CeTsIM, Ha3HAaUeHHbIM Ha IP-uHTepdeichl
Mmapuipyrusaropa B fanHoM VRF (160 GRT);

3. isis —MapupyTHas Tab/uIia IpoTokosa IS-IS;

4. local —MapLIpyTE], ABJLOIIHecT clieliiduKaMu /32 [JId afpecoB, HasHAauYeHHBIX Ha IP-
uHTepdeNchl MapIIpyTHU3aTopa.

5. static — cTaTHUUYecKHe MapIIPyTHI.

Tabauua 40. Hacmpotika peducmpubyuuu 8 OSPF mapupymHoil uH@opmayuu u3 opy2ux npomoko108.

KomaHnpga HasHaueHue
configure [Tepexof B pesKUM I7106aIbHOM KOHQUTYpaIluH.
router ospfv2 OSPF_NAME Cospmanue nporjecca Mapipyrusanuu OSPFv2 ¢ umeHeM

OSPF_NAME ¥ 11epexo/i B Pe;KUM ero HaCTPOMKH.

redistribution { bgp | connected | Cospmamme mpaBuIa pegucTpUGyIIH ¢ MMeHeM RULE_NAME

isis | local | static } U3 yKaszaHHOro ucrouHuka (bgp/connected/isis/local/static) u
RULE_NAME Iepexofi B Pe;KUM HaCTPOMKHU 9TOTO IpaBHJIa.
match prefix IPv4PREFIX/MASK VKkasaHuve QUiIbTpa, UCII0JIb3yeMOT0 I TaHHOTO IIpaBUJIa.

[Ipu ykazaHUU TaKOro QMILTPA IIPAaBUJIO OYeT
JIeCTBOBATh TOJILKO Ha MapIIPyThl, CTPOTO COBITA[AIOIIHE C
3amaHHbIM IPv4PREFIX/MASK.

metric-type { ospf-typel-external HasmauumTe Ha MapIIPyTEI, IIPOIIeAIINE Yepe3 JaHHOe
| ospf-type2-external} IIPaBUJIO, MeTPHUKY TuIa "OSPF External 1" siu60 "OSPF
External 2".

metric-value METRIC YcTraHOBUTE 3HaUueHHe OSPF-MeTpUKHU [I9 MapIIpPyTOB,
IIPOILeIINX Yyepes JaHHOoe IIPaBUIO.
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KomaHnpa

priority RULE_PRIORITY

redistribute disable

exit

root

commit

Ha3umaueHue

YCTaHOBUTD IIPUOPUTET JAHHOTO IIpaBUJIa PeJUCTPUOYITHIH.
[IpaBuIa peJUCTPUOYITUU BBHIIOJHSIIOTCS 110 OUepPeH OT
HU3KOT'0 3HaUeHUs IIPUOPUTETA K BEICOKOMY U
cpabaThIBAIOT 110 IIEPBOMY BXOK/IeHHUI0. TAKUM 06pa3oM,
MapIIpyT, IOIaBIINHI, HAIIpUMep, B IIepBOe IIPaBUIIO, 6yeT
nepenad B OSPF corsiacHO HacTPOeK 3TOTro ITpaBUJIa U He
6yzmeT 06pabaThHIBaThCS IOCAEAYIOIIMME IIpaBUIaMH.

3anpeTUTh peAUCTPUOYIIMIO MapIIPyTOB, IIOIIABIINX B
TeKyIlee IIpaBUIo. [Ipy BEIIIOJITHEHUH JAHHOW KOMaH/Ibl
TeKylllee IIPaBUJIO CTAHOBUTCS 3alIPeIatoIIM.

BEIXO[ 13 pesKrMa HaCTPOMKU IIpaBUJIa PeIUCTPUOYIINH.
Jlasiee MO>KHO HaCTPOUTD CJIeAYIOIYe IIpaBuIa — JIJI TOTO
’Ke CaMOT0 UCTOYHUKA, JIUO0 AJI51 APYTUX UCTOUYHUKOB
penucTpuOyITUH.

BBIXO/l B pe)KUM IJ106aIbHOM KOHQUTYPaITUH.

[IppMeHeHMe IIPOM3Be/JeHHBIX HACTPOEK.

ITpumep. Hacmpolika npouecca OSPF ¢ dgyma npaguaamu peducmpubyyuu connected-mapupymaoa.

router ospfv2 test
router-id 1.1.1.1
area 0.0.0.0

interface tengigabitethernet 0/0/5

bfd fast-detect
exit

interface tengigabitethernet 0/0/7

bfd fast-detect
exit
interface loopback 1
passive
exit
exit

redistribution connected CONNECT-OSPF

priority 10

redistribute disable

match prefix 100.65.0.0/24
exit

redistribution connected CONNECT-OSPF-20

priority 20
metric-value 300

metric-type ospf-typel-external

exit
exit
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Ayrentudpukamnus OSPF
MapuipyTusaTopsl ceMericTBa ME II03BOJISIOT UCII0JIL30BAaTh ayTeHTUQUKaIMo OSPF-coceicTBa.

AyTeHTHdHKaAITUsI HacTpauBaeTcsl MoWHTepdeicHO, Mg eé paboThl HEO06XOJUMO YKasaTh
TpebyeMBblIi THUII KOMaHAOM 'authentication-type' u 3agaTh KyIt0u KoMaHOM 'authentication-key'.

Tabauuya 41. Hacmpotika aymenmughuxayuu OSPFv2

KomaHnpga HasnaueHnue

configure ITepexof B peXuM Iv106a/IbHOM KOHQUTYPALIH.

router ospfv2 OSPF_NAME Ilepexof B pesKMM HaCTPOHKH IIpoliecca MapIIPyTHU3allHH.
area YYYY Ilepexof B peXuM HaCTpPOUKHU 30HBI OSPF.

1'nte|:fac1.e { loopback | ITepexof B pe’kKUM HacTpoOUKU mapaMeTpoB OSPF

g tethernet | PSS apegyesiono mnepperica

hundredgigabitethernet | tunnel-ip

} num

authentication-type { hmacshal |  BriGop Tmma OSPF-ayTeHTHOUKAIIMH Ha

hmacsha256 | hmacsha384 |
hmacsha512 | md5 | none | simple-
password }

nHrepderice — HMAC-SHA1, HMAC-SHA256, HMAC-SHA384,
HMAC-SHA512, MD5 1160 IIpoCTOM I1apoJib (simple-
password).

3agmaHue mapaMeTpa 'none' OTK/IIOUaeT ayTeHTUPUKAIIUIO
Ha UHTepdelice, UTO COOTBETCTBYET II0BEAEHUIO 110
YMOJTYaHUIO.

authentication-key { KEY_STRING | 3apaHue KItoua AJjIs1 ayTeHTUQUKAIIMU B OTKPHITOM

encrypted KEY_ENCRYPT } (KEY_STRING) n1u60 B 3amtuppoBaHHOM (KEY_ENCRYPT)
BUJIE.
exit Brixon u3 pexxriMa uHTepdelicHbIX TapaMmeTpoB OSPF.

Jlajlee MO>KHO HaCTPOUTH I1apaMeTphl ayTeHTUQUKAIIUU Ha
IPpyTUX TpebyeMbIX HHTepdericax.

root BBIX0/1 B peKUM IJ1I00a/IbHOM KOHQUTYPALUH.

commit [IpuMeHeHVe TPOU3BeJeHHBIX HACTPOEK.
ITpumep. Hacmpoiika OSPF-aymeHmuguxauuu 8 pexcume MD5 Ha unmepdgelice.

router ospfv2 test
area 0.0.0.0
interface tengigabitethernet 0/0/5
authentication-key encrypted B98(224080236D
authentication-type md5
exit
exit
exit
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Bce BBOUMEBIE B OTKPBITOM BH/le KJIIOUHW aBTOMaTHUYeCKU IITUQPYIOTCA B TeKyIler
KOHQUTypaIiuu U oTobpakarorcs B Buje encrypted KEY ENCRYPT.

Kirroun MOKHO ITepeHOCUTH B 3aIlIMGPOBaHHOM BHe MeXXy MapLIpyTHU3aTOpaMU
ME c ogrHaKoBOM Bepcueii I10.

NOTE

IIpoBepka pa6orsl OSPF u fuarHocTuyecKkue
KOMAaH/bI

show route ospf

KomaHfa BBIBOJAUT MapIIpyThl, MMelolllecs B TabJvile MaplIpyTU3allUH, IIOJly4YeHHbIe U3
npotokoJsia OSPF.

ITpumep. show route ospf
0/ME5100:Router# show route ospf

Codes: IA - OSPF inter area, EA - OSPF intra area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2

0 EA 1.1.1.1/32 via 100.100.12.0 [30/2], 06h17m31s, te 0/0/5

0 EA 4.4.4.4/32 via 100.100.24.0 [306/2], 06h@5m51s, te 0/0/6

0 ET 100.100.13.0/31 via 100.100.12.0 [110/301], 00h@2m54s, te 0/0/5
0 EA 100.100.14.0/31 via 100.100.12.0 [30/2], 06h10m24s, te 0/0/5

Total route count: 4

show ospfv2

KomaH/ta BEIBOAUT 0011iee COCTOSSHUE U CTATUCTUKY 110 UMERIIeMyCs IIPOIleccy MapIIpyTU3aIiuu
OSPFv2.

74



ITpumep. show ospfv2
0/ME5100:Router# show ospfv2

Routing Process: test, with ID 2.2.2.2
Router is not an area border router
Graceful restart: not-restarting, remaining time: @, reason: none
OSPF traffic engineering: disabled
Traffic engineering enabled, router ID: 5.5.0.30
The maximum delay before the Routing Table is recalculated: 5000
Route max equal cost paths are stored: 5
External LSA refresh interval: 1800 secs
Full SPF calculation: @00h57m38s ago
LSA timers:
Minimum time between originations: 5000 msec
Minimum time between receptions: 1000 msec
Time to increase minimum originations interval: @ msec
Maximum time to delay originations: @ msec
Number of new LSA originated: 129
Number of new LSA received: 25
Number of AS-External LSA (type 5): @, checksum: 0x00000000
Number of AS-Opaque LSA (type 11): @, checksum: 0x00000000
Number of LSA in LSDB at checksum check: 0
Number of updates: @ pending, @ merged
Errors count:
Header length errors: 0
Header errors: 0
No interface for virtual link: @
Version field is invalid: 0
Invalid or unrecognized address: 0
Resource errors: 0
Packets dropped by unknown reason: @

Area 0.0.0.0, up
Area can carry data traffic: false
SPF algorithm executed, times: 11
Number of area border routers: @, autonomous routers: 1
Number of translator state changes: 0
NSSA Border router state: disabled
Number of LSA type-1: 2, checksum: 0x0000f768
Number of LSA type-2: 1, checksum: 0x0000e18e
Number of LSA type-3: @, checksum: 0x00000000
Number of LSA type-4: @, checksum: 0x00000000
Number of LSA type-7: @, checksum: 0x00000000
Number of LSA type-10: 2, checksum: 0x000095b8
Total count of LSAs: 5, checksum: 0x00026eae
Number of interfaces in this area: 11



show ospfv2 database

Komanza BeiBoauT copepxkumoe OSPF LSDB mig sk3emiuigpa VRF sr60 1151 1106a/IbHOM TaGJIUITBL
MaplipyTusanuy. Ilpy ykasaHuM mnapamMerpa 'detailed’ 6ygeT BBIBOOUTHCA JeTalbHOE
cozep>KuMoe umeroruxcesd LSA.

[Ipu ykasaHuu Tuna LSA 6yayT BbIBeleHbI TOJILKO LSA COOTBETCTBYIOIIIETO THIIA.

ITpumep. show ospfv2 database
0/ME5100:Router# show ospfv2 database
Routing Process: test, with ID 2.2.2.2

Area Link State Database:

Link ID ADV Router Age Seq# Checksum Area
Type

1.1.1.1 1.1.1.1 00:14:16  0x80000034 0x00003E58 0.0.0.0
router-1sa

2.2.2.2 2.2.2.2 00:02:25 0x30000036 0x00004C27 0.0.0.0
router-1sa

4.4.4.4 4.4.4.4 00:09:45 0x30000011 0x00001668 0.0.0.0
router-1sa

100.100.12.1 2.2.2.2 00:21:42 0x30000030 0x00000B37 0.0.0.0
network-1sa

100.100.14.1 1.1.1.1 00:14:16  0x8000000D 0x00008DD1 0.0.0.0
network-1sa

100.100.24.1 2.2.2.2 00:14:23 0x8000000D 0x0000331A 0.0.0.0

network-1sa
Link State Database:

External Link States:
Link ID ADV Router Age Seq# Checksum Type

100.100.12.0 1.1.1.1 00:06:50 0x80000001 0x0000ABA2 external-lsa
100.100.13.0 1.1.1.1 00:06:50 0xB80000001 0x00QOAPAC external-1lsa
100.100.14.0 1.1.1.1 00:06:50 0x80000001 0x000095B6 external-lsa

show ospfv2 neighbors
KoMaH/1a BBIBOJUT B TaGJIMUHOM BUJle CIIUCOK aKTUBHBIX OSPFv2-cocezeii.

IIpu ykasaHuU napamerpa 'detailed’ O6ymeT BBIBOAUTHCS eTaJlbHast HHPOPMAIIH 10 COCeIIM.
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ITpumep. show ospfv2 neighbors
0/ME5100:Router# show ospfv2 neighbors

Routing Process: test, with ID 2.2.2.2
Router is not an area border router

Neighbor ID Area ID Pri State BFD Dead Time Last state change Address
Interface

1.1.1.1 0.0.0.0 1 full-BDR active 0:00:35 00h04m42s
100.100.12.0  te 0/0/5

4.4.4.4 0.0.0.0 1 full-BDR active 00:00:30 06h18md6s

100.100.24.0 te 0/0/6

show ospfv2 interfaces

KomaH/la BBIBOJHUT COCTOSIHHME M CTAaTHUCTHUKY II0 WHTepdeiicaMm, y4aCTBYIOIIMM B IIpoIecce
OSPFv2.
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ITpumep. show ospfv2 neighbors detailed
0/ME5100:Router# show ospfv2 neighbors detailed

Routing Process: 1, ID 5.5.0.31
Router is not an area border router

Interface Loopbackl, state: loopback, status: up Area 0.0.0.0

Interface Tengigabitethernet0/0/3, state: backup-designated-router, status: up
Area 0.0.0.0

Neighbor: 51.1.1.1, router-id: 5.5.0.30, permanence: dynamic
State: full, relationship has changed 5 time(s)
Priority: 1, oper-status: up
Router state of this neighbor: designated-router
Retransmission queue length: 0
Hellos is not suppressed
LSAs awaiting a response: @
Dead time: 00:00:32
Last state change: 00h24m57s ago
Restart helper status: not-helping, time-remaining: @ seconds, exit reason:
none
Local OSPF interface address: 51.1.1.2, Interface Index: 4
Session authentication: disabled
BFD status: not-required

Interface Tengigabitethernet®/0/1.6, state: backup-designated-router, status: up
Area 0.0.0.0

Neighbor: 6.100.1.2, router-id: 5.5.0.32, permanence: dynamic
State: full, relationship has changed 6 time(s)
Priority: 1, oper-status: up
Router state of this neighbor: designated-router
Retransmission queue length: 0
Hellos is not suppressed
LSAs awaiting a response: @
Dead time: 00:00:36
Last state change: 00h25m@7s ago
Restart helper status: not-helping, time-remaining: @ seconds, exit reason:
none
Local OSPF interface address: 6.100.1.3, Interface Index: 35
Session authentication: disabled
BFD status: active
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HACTPOHKA ITPOTOKOJIA IS-IS

B maHHO IyIaBe OIMCaHbI IPUHITUIIEI HACTPONMKH IIPOTOKOJIA JUHAMUYECKON MapIIpyTHU3anuu IS-
IS (Intermediate System to Intermediate System).

JlaHHBIN IIPOTOKOJI IPUHAJIEKUT K CeMeICTBY IIPOTOKOJIOB COCTOSIHUS COeUHEHUS U OTHOCUTCS
K rpynre IGP (Interior Gateway Protocol).

ITpuHIUIBEI KOHQUTYPHPOBAHUSA NIPOTOKOJIA IS-IS.

HacTpoiika 1pollecca [AMHaAMHUYeCKOM Mapiipyrusanuu IS-IS 1pousBoguTca B pasnese
KoHQuryparuu router isis. Ha yCTpoMcTBe BO3MOXKHO CO37aThb TOJBKO OAWH IIPOIiecc
Mapipytusanuu IS-IS (ogHako A1 Hero Heo6X0AMMO 3a/4aTh YHUKAJIbHOE UMs). BHYTpHU JaHHOTO
KOHQUTrypaIfTMOHHOTO 6J10Ka HacTpauBaeTcs IS-IS kak g 106aJbHOM TabGJ/IUIBI, TaK U IS
HMEIOIUXCSI Ha MapIlIpyTHU3aTope 3K3eMILIIpoB VRE.

JlaibHelIIasg KOHQUIYpaIiusa TakKe IIPOU3BOSUTCA HepapXUyecKH.

BHyTpr TabJyHMIlbl MapLIpyTHU3alluU KOHQUIypHUpyroTcsa ItapaMmeTpbl IS-IS (NET, level Bcent
cucteMsl, IS-IS hostname U T.11.), a Tak>Ke 106aBJIAITCI HHTePPeChl, KOTOPhIe OyAyT y4acTBOBaTh
B Mapuupyrusanuu IS-IS.

[Io yMOJIYaHUI0O HU OJWH W3 UHTeP(eMrCcoB yCTPOMCTBAa He BKJIIOYEH B
npoTokos IS-IS. [lisi 3amycka mpoTokosia IS-IS Ha wuHTepdelice u/mim

IMPORTANT . .
cabuHTepderice TpebyeTCd IBHO yKas3aTh 3TOT UHTepdelic B KOHQUTypariuu
nporecca IS-IS.
Ha wuHTepdeiice, CKOHQUIYPUPOBAaHHOM BHYTpHU Iiporecca IS-IS,
3aIryckKaeTcs MeXaHW3M IIPOTOKOJILHOIO 06HapykeHud IS-IS — HaunHaeTcs
oTrnpaBka makeToB IS-IS Hello m mpuemM TakuxX HakeTOB. HCKiIroueHHe
IMPORTANT

COCTaBJIAIOT T.H. "IIaCCUBHBIE" MHTepdelChl — TaKue UHTepderchbl TOJILKO
BKJIIOUAKOTCA B agpecHele TLV B makeraXx LSP, cocencrBa uyepes Takue
UHTepdelChl He YyCTaHaBJIUBAIOTCA.

ITocsrexoBaTEIbHOCTE KOHPHUIYPHPOBaHMS IPOTOKOJIA IS-IS BBIVIIAUT CIeAyIOIUM 00pa3oM:

1. CosgaHue 1porecca Mapipyrusanuu IS-IS.
2. Ob1as HaCTpoOMKa IIpoToKoJIa IS-IS Ha yCTpoHCTBe.

3. ZlobaBJleHHe U HaCTPOMKa MHTep(}eliCOB B COOTBETCTBYIOLIIME TaO/IUIILI MapIIPyTU3aI[UH.

basoBas HacTpouKa nporokoJia IS-IS

HaCTPOﬁKa IIPOTOKOJIAa ITPOMU3BOHUTCA COIJIACHO OITMICAHHOM BBIIIIE Hnepapxuvu.

Jly11 6a30BOM paboTOCIIOCOOHOCTH CUCTEMBI HEOOX0IMMO yKa3aTh nmapameTrp 'net' (IS-IS Network
Entity Title) u BbIOpaTH THII MeTPUKHU (narrow Jnb60 wide) i1 HCIIOIb3yeMBbIX Ha
MaplIpyTH3aTope ypoBHel IS. Takke peKOMeHAyeTcd 3afaTh IapamMeTp 'host-name' H, B ciaydae
UCII0JIb30BaHUSI TOJIBKO OJHOTO W3 YpoBHeU IS, BrIOpATh COOTBETCTBYIOIIUI ypOBeHb 0O0Iel
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HACTPOUKOHU 'is-level'.

Tabauua 42. bazosas Hacmpotika npomoxoaa IS-1S

KomaHa

confiqure

router isis ISIS NAME

net NET

is-level { level-1 | level-1-2 |
level-2 }

host-name HOSTNAME

level { level-1 | level-2 }

metric-style { wide | narrow |
both }

set-overload-bit on-startup
SECONDS

exit

interface { loopback |
tengigabitethernet | bundle-ether
| fortygigabitethernet |
hundredgigabitethernet | tunnel-ip

} num

address-family { ipv4 | ipvb }
unicast

exit

80

Ha3HnaueHue
ITepexo[ B pesKUM IVI06a/IbHOM KOHQUTYPAIIHAH.

CospmaHue mporjecca Mapipyrusanuu IS-IS ¢ umenem
ISIS NAME v 1epexo/i B pesKUM ero HaCTPOMKH.

3agmanue cucremMHoro IS-IS Network Entity Title (NET) B
dopMmaTe XX XXXX.XXXX XXXX.XXXX.00. JaHHBIN ITapaMeTp
YHUKAJIbHO UIeHTUQUITUPYET CUCTEMY BO BCeM IS-IS-
JlOMeHe.

(OmoHanbHO) Bri6op ypoBHA IS, B KOTOpOM 6yzeT
paborats cucreMa. I1o yMOI4aHUIO UCII0JIb3yeTCs 3SHaUeHUe
level-1-2'.

(OmmmonanbHO) 3aganue IS-IS hostname — nMeHH ysiia,
KOTOpOe OyZeT yKashlBaThCAd B COOTBETCTBYHOINUX TLV
CIIy>KeOHBIX ImakeToB IS-IS. I1o yMOTYaHHI0 UCII0Ib3YeTCS
CHUCTeMHOe UM4 ycTporcTBa (' hostname").

Ilepexof B peskKrM HaCTPOMKHU IIapaMeTpPOB YPOBHA 1 Hiu
YPOBH4 2 (111 060UX YPOBHEH ITapaMeTpbl HaCTPauBarTCA
OITHAKOBO).

(OnroHasIbHO) BEIOOP pekuMa MeTPHUKH [IJIS1 TeKYILero
ypoBH4 IS-IS. ITo yMoT4aHUIO UCII0JIB3yeTcs peskuM "both".

(OnroHanbHO) IIpH yKasaHUU JaHHOTO ITapaMeTpa IIpu
crapTe Iiporiecca IS-IS B cucTteMe OyzieT ycTaHaBJIUBAThCS
¢uiar "IS-IS overload bit" Ha SECONDS ceKyHJ 110CI€e
3alrycka.

BosBpaT B pesKHMM HaCTPOMKH IIporiecca IS-IS.

JlobaByieHHE COOTBETCTBYIOIIEro HHTepdetica (Jiribo
cabunTepderica) B mporiecc IS-IS 1 mepexon B pesKuM
HaCTPOMKHU IIapaMeTpoB IIpoTokoJIa IS-IS 11 sToro
HHTepderica.

BxurroueHue pa6otsl IS-IS ¢ IPv4 uinu IPv6 Ha JaHHOM
uHTepodelice U IIePexo]; B PesKUM KOHQUTYPUPOBAHUS
cootBeTcTBYIOIIe AFI/SAFIL.

Ba>kHO: B 60JILIIIMHCTBE IIPUMEHEeHUN JaHHasd KOMaH1a
SIBJIAeTCs 06513aTeJIbHOU — 1711 KOPPEKTHOT0 BKIKUEeHUS
uHTepodetica B IP-MapipyTusaiiio nporokosa IS-1S
rnoTpebyeTcsd yKasaTh ipv4 unicast, ipvb unicast mau o6e
AFI/SAFL.

BosBpaT B pe’KUM HacTPOMKU UHTepderica IS-IS.



KomaHnpa

circuit-level { level-1 | level-1-
2 | level-2}

level { level-1 | level-2 }

csnp-interval SECONDS

hello-multiplier MULT

hello-timer SECONDS

lsp-interval MSEC

metric METRIC

priority PRIO

exit

passive

Ha3umaueHue

(OnroHasIbHO) YKasaHUe YPoBHA IS, K KOTOpoMy
OTHOCHUTCS IaHHBIN UHTEPPeC.

HHTepdelic 10 yMoI4aHUIO paboTaeT Ha BceX (U TOJIBKO Ha
TeX) YPOBHIX, KOTOPHIE 3a/iaHbl 00111ell HAaCTPOMKOM 'is-
level'. KomaHza ke 'circuit-level' 1mo3BoJsisieT BIOpATh
Cpeay CUCTeMHBIX YPOBHEU TOT, KOTOPHIU TpebyeTcs [
KOHKPETHOI0 uHTepdeiica.

[IpakTHYeCKOe IpUMeHeHNe KOMaH/la UMeeT B TOM CJIy4ae,
Korza 3azaH 'is-level level-1-2' —B TakoM ciy4ae
KOMaHIoM 'circuit-level' MOKHO BBIOpPATH IJId
uHTtepderica 1u60 level-1, mubo level-2.

HHTepdelicHbIe ITapaMeTPhl COOTBETCTBYIOIIETO YPOBHS
HaCTpauBaloTCsI HHTepderCcHOM KoMaH o1 'level'
(cMm.masee).

[Tepexof B pe’kKUM HaCTpPOUKHU IS-IS rmapaMeTpoB
UHTepderica COOTBETCTBYIOIIET0 YPOBHI.

JlOCTIIyHbIe HACTPOUKHU B JaHHOM pe)XHUMe OSUHAaKOBBI [JId
060UX ypOBHeM IS, 0fHaKO KOHPUTYPUPYIOTCS /IS KaXKI0TO
YPOBHA OT[EJILHO.

(OnroHanbHO) 3aflaHue UHTepBasla MeXX/y OTIIpaBKaMU
rnakeToB CSNP.

(OniuoHanbHO) 3a/laHue KOJIMYeCcTBa II0TePAHHBIX IS-IS
Hello, 11ocJie KOTOPBIX cocef, Ha JaHHOM UHTepderice 6yaeT
CYUTATHCS IOTEPSTHHBIM.

(OnmroHanbHO) 3afaHue UHTepBasia oTipaBKy IS-IS Hello.

(OnruoHaNbHO) 3a/laHre UHTEPBala MeK1y OTIIpaBKaMU
nnaxketoB LSP.

(OnroHasIbHO) YKa3aHUe IIPOTOKOJIbHOM METPUKU
(ctomMmocTH) UHTepdeiica.

(OnmmoHanbHO) YKa3aHUe IPUOPUTETA YCTPOMCTBA IIPH
BbIOOpax DR Ha aHHOM HUHTepderice.

BosBpaT B pe’KUM HacTpOMKU UHTepderica IS-IS.

(OnmmonasnbHO) IlepeBoj MHTepdelica B ITaCCUBHBIN
pexum.

B maHHOM peskuMe uHTepelic He OTIIpaBJIsieT U He
npuHuMaet [TH-coo61eHUN U yepe3 UHTepderic He
yCTaHaBJIMBaeTCd HUKAKUX COCECTB. Pe)KUM HCII0/Ib3yeTCs
IIpY He06XOAMMOCTH aHOHCUPOBATh B IS-IS moziceTh
IIAaHHOTO MHTepdeiica (Harpumep, 111 UHTEPECOB
JIOKaJIbHOM I1eTyiv loopback).
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KomaHnpa

point-to-point

shutdown

exit

root

commit

Ha3umaueHue

(OnroHanbHO) BKiroueHue Ha UHTepderice pesxxuma "IS-IS
Point-to-point".

B maHHOM pe’kKuMe He IIPOU3BOAITCS BEIOOPHI DR 1 He
CO3/IaI0TCA IICEBIOHO/EI.

Cienyer clIefUTH 3a TeM, UYTOOBI pesKUM HHTepdeiica ObLT
3aJjlaH O/IUHAKOBO JIJI1 060MX KOHIIOB IS-IS coeuHeHUs

(OnrrmoHanbHO) OTKIIIOYaeT IIPOTOKOJI IS-IS Ha ykasaHHOM
HHTepderice ITOIHOCTHIO.

KoMaH/ja nMeeT IIpaKTHYeCKoe IIPMMeHeHHe B TeX CIy4dadx,
Kor/ia TpebyeTcs BpeMeHHO UCKII0OUUTh UHTepderic us IS-IS,
COXPaHUB IIPU 3TOM BCI0 €T0 KOHQUTYPAIUIO.

BosBpaT B pe’XUM HaCTPOMKH Iipoliecca IS-IS. lamee MOXKHO
BKJIIOYHUTE B IS-IS ¥ HACTPOUTE IMapaMeTpPEI APYTHUX
TpebyeMbIX HHTepP()eCoB.

BBIXO/l B pe)KUM IJ106aIbHOM KOHQUTYPaITUH.

[IppMeHeHMe IIPOM3Be/JeHHBIX HACTPOEK.

ITpumep. basogas Hacmpolika npomokoaa IS-IS

router isis test
interface loopback 1
address-family ipv4 unicast

exit
passive
exit

interface tengigabitethernet 0/0/5
address-family ipv4 unicast
bfd fast-detect
exit
hello-padding disable
point-to-point
exit
interface tengigabitethernet 0/0/7
address-family ipv4 unicast
bfd fast-detect
exit
hello-padding disable
point-to-point
exit
host-name Router
ipv4-te-level level-2
level level-2
metric-style wide
exit
net 49.0001.0010.0100.1001.00

exit



Hactpouka IS-IS s saksemiursipa VRF

JIJ1d 3aIrycKa IIpoiiecca MapuIpyTU3aiuu IS-IS BHyTpH KaKoro-in6o skseMiuisipa VRE He06X0quMo
CKOHQUTYPUPOBATh COOTBETCTBYIOIIMNU 610K vrf <NAME> BHYTpHU 3apaHee CO3[LaHHOIO IIpoliecca
MapuipyTusanuu router isis. IIporecc manbHedineir HacTporuku IS-IS BHyTpu VRF ugeHTUUYeH
TaKOBOMY [JId IJI00a/IbHOM TabJIMITBl MapIIPyTU3aI[UHU.

NOTE
npyra.

KomaHma

confiqure

router isis ISIS NAME

vrf VRE_NAME

net NET

is-level { level-1 | level-1-2 |
level-2 }

host-name HOSTNAME

level { level-1 | level-2 }

metric-style { wide | narrow |
both }

set-overload-bit on-startup
SECONDS

exit

interface { loopback |
tengigabitethernet | bundle-ether
| fortygigabitethernet |
hundredgigabitethernet | tunnel-ip

} num

[Iportecchl MapIIPyTH3allMK i1 pasHbIX VRF paboTal0T He3aBHCUMO [JpPYyT OT

Ha3unaueHue
[Tepexo[ B pesKuUM I7106a7IbHOM KOHQUTYpPALUH.

Cospmanue mporjecca Mapiipyrusanuu IS-IS ¢ umenem
ISIS NAME v 1epexo/i B Pe>KUM ero HaCTPOMKH.

3aryck 1poriecca Mapupyrusanuu IS-IS B ykasaHHoM VRF u
IIepexo/; B pesKUM HaCTPOMKH 3TOTO IIpoIiecca.

3amanue cucteMHoro IS-IS Network Entity Title (NET) B
dopmaTe XX XXXX.XXXX.XXXX.XXXX.00. laHHBIH ITapaMeTp
YHUKAJIBHO U eHTUQUITUPYeT CUCTeMY BO BceM IS-IS-
IlOMeHe.

(OmroHanbHO) Br160p ypoBHA IS, B KOTOpPOM 6yIeT
pab6orath cucteMa. I10 yMOI4aHUIO UCII0/Ib3YeTCd 3HaUeHHe
'level-1-2'.

(OmrumoHanbHO) 3aganue IS-IS hostname — uMeHU ysiia,
KOTOpOe Oy/ieT yKa3blBaThCS B COOTBETCTBYIOIIUX TLV
CIIy>KeOHBIX ITakeToB IS-IS. IIo yMOTYaHUIO UCII0Ib3YeTCA
CHUCTEMHOe UM ycTporicTBa ("hostname').

[Tepexos B pe>KUM HaCTPOMKH IapaMeTPOB YPOBHA 1 WiIu
yPOBHS 2 (17151 060UX YPOBHEeH ITapaMeTphl HAaCTPauBaIOTCs
OTTHAKO0BO).

(OnoHaIbHO) BEIGOP peskuMa MeTPUKHU /IS TEKYILETo
ypoBHA IS-IS. ITo yMOTUaHUIO UCII0JIb3yeTCs peskuM "both".

(OmmmonanpHO) [Ipy yKasaHUM JaHHOTO ITapaMeTpa IIpyu
crapre Ipoitecca IS-IS B cucreMe OyzeT ycTaHaBIUBaThLCA
¢uiar "IS-IS overload bit" Ha SECONDS cekyH[ 110CI€e
3alycka.

Bo3BpaT B peKuUM HaCTPOMKU Iipoliecca IS-IS.

Jlo6aBiieHHe COOTBETCTBYIOIIEro MHTepderica (160
cabuHTepderica) B mporiecc IS-IS 1 mepexon B pesKuMm
HaCTPOMKU ITapaMeTpoB IIpoToKoJIa IS-IS 111 aToro
uHTepderica.
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KomaHnpa

address-family { ipv4 | ipvb }
unicast

exit

circuit-level { level-1 | level-1-
2 | level-2}

level { level-1 | level-2 }

csnp-interval SECONDS

hello-multiplier MULT

hello-timer SECONDS

1sp-interval MSEC

metric METRIC

priority PRIO

exit
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Ha3umaueHue

BxurroueHue pa6otsl IS-IS ¢ IPv4 uiu IPv6 Ha JaHHOM
uHTepodetice U IePexo/] B PesKUM KOHQUTYPUPOBAHUS
cootBeTcTBYIOIe AFI/SAFIL.

Ba>kHO: B 60JILIIIMHCTBE IIPUMEHEeHUN JaHHas KOMaH/ia
SIBJIAeTCs 06513aTeJIbHOU — /1711 KOPPEKTHOT0 BKIKYEeHUS
uHTepdetica B IP-MapipyTusaIiito npoTokosa IS-1S
rnorpebyeTcsd yKasaTh ipv4 unicast, ipvb unicast mau obe
AFI/SAFL.

BosBpaT B pe’kKUM HacTPOMKU UHTepderica IS-IS.

(OnroHaIbHO) YKasaHUe YpoBHI IS, K KOTopoMy
OTHOCHUTCH TAaHHBIN HHTepQeriC.

HHTepdelic 10 yMoJI4aHUIO paboTaeT Ha BceX (U TOJIBKO Ha
TeX) YPOBHSIX, KOTOPBIE 3aZlaHbl 00111e¥ HaCTPOMKOM 'is-
level'. KomaHpma e 'circuit-level' mo3BosigeT BoIOpaATh
Cpefy CUCTeMHBIX YPOBHEHN TOT, KOTOPBIU TpebyeTcs It
KOHKpPeTHOI'0 uHTepderica.

[IpakTHYeCcKoe IIpUMeHeHNe KOMaH/la UMeeT B TOM CJIy4ae,
Korja 3azaH 'is-level level-1-2' —B TakoM ciy4dae
KOMaHIoA 'circuit-level' MOKHO BBIOpPATH I
uHTepderica subo level-1, 160 level-2.

HHTepdelicHbIe ITapaMeTPhl COOTBETCTBYIOIIETO YPOBHS
HacTpauBaroTcsa UHTepdercHOM KoMaH0U 'level'
(cMm.pastee).

Ilepexop B pesxuM HacTpouku IS-IS mapameTpoB
HHTepderica COOTBETCTBYIOIIET0 YPOBHI.

JlOCTIIyHBbIe HACTPOMKH B JJAHHOM pesKHMe OJMHAaKOBBI [
000X ypoBHeH IS, ofHaKO KOHQUTYPUPYIOTCA I KaXK[0To
YPOBHSA OT/EeJILHO.

(OnroHanbHO) 3aflaHue UHTepBaia MeX/1y OTIIpaBKaMU
rnakeToB CSNP.

(OmroHanbHO) 3aaHue KOJIMYeCcTBa II0TepSIHHBIX IS-IS
Hello, 110csie KOTOPBIX cOocef Ha JaHHOM UHTepderice 6yeT
CUUTATHCA IIOTePIHHBIM.

(OmroHanbHO) 3alaHre UHTepBaJia oTiipaBkH IS-IS Hello.

(OnruoHanbHO) 3aaHie UHTEPBAla MeXX1y OTIIpaBKaMU
1rakeToB LSP.

(OnroHaIbHO) YKa3aHHe IIPOTOKOJIbHOM MEeTPUKH
(ctouMmocTH) uHTepdertica.

(OnnmoHanbHO) YKa3aHUe IPUOPUTETA YCTPOMCTBA IIPU
BbIOOpax DR Ha aHHOM UHTepdelice.

BosBpaT B pe’kKUM HacTpOMKU UHTepderica IS-IS.



KomaHnpa

passive

point-to-point

shutdown

exit

root

commit

IMPORTANT

Ha3umaueHue

(OnmmonasnbHO) IlepeBoy MHTEepdelica B ITaCCUBHBIN
pexum.

B maHHOM pe’krMe UHTep¢euc He OTIIpaBJIgeT U He
npuHuMaet [TH-coo61eHUN 1 yepe3 UHTepderic He
yCTaHaBJIMBaeTCd HUKAKUX COCECTB. PeXKUM HCII0/Ib3yeTCs
IIpY HeOO6XOAMMOCTH aHOHCUPOBATh B IS-IS moziceTh
IIAaHHOTO MHTepdeiica (Harpumep, 11 UHTEPECOB
JIOKaJIbHOM I1eTyiv loopback).

(OnroHanbHO) BKirtoueHue Ha MHTepderice pesxxuma "IS-IS
Point-to-point".

B maHHOM pe’KuMe He IIPOU3BOAITCS BEIOOPHI DR 1 He
CO3/IaI0TCA IICEBIOHO/EI.

Cienyer clIefUTH 3a TeM, UYTOOBI pesKUM HHTepdeica ObLT
3aJjlaH O/IUHAKOBO /I 060MX KOHIIOB IS-IS coefuHeHUS.

(OnrrmoHanbHO) OTKIIIOYaeT IIPOTOKOJI IS-IS Ha ykasaHHOM
UHTepderice IIOIHOCTHIO.

KoMaH/ja nMeeT IIpaKTHYeCKoe IIPIMMeHeHHe B TeX CIy4dadx,
Kor/ia TpebyeTcs BpeMeHHO UCK/II0OUUTh UHTepderic us IS-IS,
COXpPaHUB IIPU 3TOM BCIHO €T0 KOHQUTYPAIUIO.

BosBpat B pe’XUM HacTPOMKU Iiporiecca IS-IS BuyTpu VRE.
Jlajiee MO>KHO BKJIFOUHTE B IS-IS 1 HAaCTPOUTE ITapaMeTphl
IPYTUX TpeOyeMbIX HHTeppercoB.

BBIXO/T B pe)KUM IJ106a/IbHOM KOHQUTYPAITUH.

[IppMeHeHMe IIPOM3Be/IeHHBIX HACTPOEK.

CooTBeTCTBYOIIUU 3K3eMIUIsIp VRF [o/pkeH OBITH 3apaHee CO3JaH B
KOHQUIypaIiuy MaplipyTusaTopa.
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ITpumep. Hacmpotika IS-IS 6 sakzemnasipe VRE.

vrf 13-1
rd 100:31
import route-target 100:31
export route-target 100:31
exit

interface tengigabitethernet 0/0/17.10004000
vrf 13-1
description "Some example interface"
ipv4 address 100.64.0.0/31
encapsulation outer-vid 1000 inner-vid 4000
exit

router isis test
vrf 13-1
interface tengigabitethernet 0/0/17.10004000789yuhuxm
address-family ipv4 unicast
bfd fast-detect
exit
hello-padding disable
point-to-point
exit
host-name AR1
is-level level-1
level level-1
metric-style wide
exit
net 49.0001.0010.0100.1001.00
exit
exit

PaboTa c mpoToxosioM BFD

IIpoToxos BFD (Bidirectional forwarding detection) cy>KuT [y1s1 65ICTPOr0 06HapPY>KeHHsI 0TKa30B
COeJMHEeHUN MeXly BYMs U 60J1ee COCeJHUMHU YCTPOHCTBAMHU.

MapiupyTusaTopsl ceMmelictBa ME wHWMel0T amnmapaTHYH [DoAfep XKy BFD, 4To I103BOJIsIET
MaKCHUMaJIbHO OBICTPO OOHApy’XHUBaTh OOPBIBBI COeJUHEHUN U IIPOU3BOAUTH IlepeKJII0UeHUe
TpadHuKa Ha pesepBHbIE MapILIPYTHL.

BxuiroueHue IpoTokosia BFD mpous3BOAWTCA IIyTEM BBINIOJIHEeHWs KoMaHAbl bfd fast-detect Ha
COOTBETCTBYIOII[eM HHTepderice B KOHOUIYpAllMOHHOM 0JioKe IpoTokKosa IS-IS. Ilpu atom
MapIlIpyTHU3aTop OY/eT IIbITAaThCI YyCTaHOBUTH BFD-ceccuu ¢ IP-aspecaMu Bcex cocefieil, KOTOPbIX
IIPOTOKOJI IS-IS 06Hapy>XUT Ha UHTepdetice. B caydyae yCIIEITHOTO YCTAHOBJIEHUA TaKUX COCE/ICTB
cTaTyc ceccuu IS-IS CBSIKETCS €O CTaTyCOM COOTBETCTBYIOIeX BFD-ceccuu.

Tabauua 43. Hacmpotika npomoxoaa BFD das IS-1S-cocedcme
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Komanpga HasHaueHue
configure [Tepexof B pesXUM IVI00aJIbHOM KOHQUIYPAIIHHU.

router isis ISIS._ NAME CospmaHue mporjecca Mapiipyrusanuu IS-IS ¢ umenem
ISIS_NAME U 11epeXo/ B PeKUM ero HaCTPOUKH.

interface { tengigabitethernet |  [lepexon B peskuM HacTpoitkH TapaMeTPOB TPOTOKoIA IS-IS
bundle-ether } num Tpe6yemMoro uHTepderica.

address-family { ipv4 | ipvb } BxroueHue pa6oTsl IS-IS ¢ IPv4 miu IPV6 Ha JaHHOM
unicast

nHTepderice U Ilepexo] B pesKUM KOHOUTYPUPOBaHU
cootBeTcTBYIOIeM AFI/SAFIL.

bfd fast-detect { ipv4 | ipv6 }  Bxmouyenme MexaHmM3Ma ycTaHOBIeHMs BFD-ceccuit s
BCexX ITPOTOKOJILHBIX cocefleif IS-IS Ha JTaHHOM HHTepdelice.

root Bo3BpaT B pekXuM IJ106aIbHOM KOHQUTYpaITUH.

commit IIprMeHeHMte IIPOU3BEeJeHHBIX HACTPOEK.
ITpumep. BkaroueHue npomokoaa BFD Ha paHee CKOH@U2ypupo8aHHOM uHmepdgetice IS-IS.

router isis test
interface tengigabitethernet 0/0/5
address-family ipv4 unicast
bfd fast-detect
exit
exit
exit

PegucTpuOynusa MapupyTHOU HHGOpMauu

MexaHU3M pegUCTpPUOYLIMY II03BOJIsIeT IlepefaTh B IS-IS MaplipyThl M3 APYTHUX HPOTOKOJIOB
(mpoTokosioB IGP/EGP, cTaTUYeCKUX MapIIpyTOB U T.IL).

PequcTpubyIivss HaCcTpauBaeTCs IIyTEM CO3JaHUsl Habopa MMeHOBaHHBIX IIpaBWJI, IIPU IIOMOIIU
KOTOPBIX MO’KHO QUJIBTPOBATH MapIUPYyThHl, IIO/JIesKallle PeIUCTPUOYIINY, a TaKKe HasHadyaThb
Ha MapIIpyThl ITapaMeTpsl, CreliPUUHble I NpoToKosa IS-IS. /ljig KaKmoro M3 UCTOYHUKOB
(bgp/connected/local 1 T.II) MOYXHO CO3[aTh HECKOJbKO IIPaBHJI, HAasHAa4YMUB MM IIPUOPUTET
KOMAaH/ION priority —IIpyU peJUCTPUOYIIMU MaplIpyTa AaHHbIe IIpaBUja OYLyT IPUMEHSATHCI K
HeMy II0 OUepejHu [0 IIepBoro cpabaTeiBaHUA. [IpaBujia pefUCTPUOYIIMU UMeIOT 110 YMOJIYaHUI0
JeficTBHe "paspelIUTh"'—TaKUM o00pasoM, IIyCTOe IIPAaBUJIO aBTOMaTHUUYECKU IIPOU3BOJUT
PefUCTPUOYITUIO BCeX MapIIPyTOB U3 YKa3aHHOI0 UCTOYHHUKA.

HCTOYHHUKH PeIUCTPUOYITHI:

1. bgp —MapupyTHas TabauIia IpoTokoaa BGP;

2. connected — MapIIpyThl, COOTBETCTBYIOII[ME II0/[CeTsIM, Ha3HAaUeHHbIM Ha IP-uHTepdeichl
Mapupyrusaropa B fanHoM VRF (160 GRT);

3. ospf— MmapuipyTHas Tabauna nportokosia OSPE;
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4. local — MapIpyTsl, ABJAIOIIHecHd crelupuKkamMu /32 I afpecoB, HasHauyeHHBIX Ha IP-
HHTepderCcrl MapIIpyTU3aTopa.

5. static — cTaTH4YecKue MapIIpyTHL

Tabauuya 44. Hacmpotika peducmpubyuyuu 8 IS-IS mapuipymHotil uHgopmayuu u3 opy2ux npomoxo./108.

KomaHnpga HasnaueHue
configure [Tepexo[ B pesXUM I7106a7IbHOM KOHQUTYpAITUN.
router isis ISIS NAME ITepexop B pe’XuUM HaCTPOMKHU IIpOIiecca MapIIpyTU3alviu

IS-IS ¢ umeHnewm ISIS NAME.

address-family ipv4 unicast Ilepexo/ B Pe)KUM HaCTPOMKH ITapaMeTPOB aZipecHOro
ceMmeicTBa [Pv4 unicast.

redistribution { bgp | connected | Cosgamme mpaBmTa pegucTpuGYIHY ¢ iMeHeM RULE.NAME

ospf | local | static } 13 yKasaHHOro McTogHuKa (bgp/connected/ospf/local/static)
RULE_NAME Y IIepexo/; B Pe>KMM HaCTPOMKH 3TOT0 IIpaBHIIa.
match prefix IPv4PREFIX/MASK VKkasaHue QuiabTpa, UCII0JIb3yeMOTO0 AJI JaHHOTO IIpaBUJIa.

ITpu ykasaHUM TaKoro GUIbTPaA IIPaBUIO OYeT
JlefiCTBOBATh TOJILKO Ha MapILIPYThI, CTPOTO COBIIAZAOIIIHE C
3aaHHbIM IPv4PREFIX/MASK.

metric-type { isis-levell-external HasmaumTe Ha MapLIPyTHI, IPOIIE/IINE Yepes JaHHOe
| isis-levell-internal | isis-
level2-external | isis-level2-
internal }

IIPaBHUJIO, METPUKY COOTBETCTBYIOIIEr0 THUIIA.

metric-value METRIC YcTaHOBUTDL 3HaUEeHMe MEeTPUKH /I MapIIPyTOB,
IIPOILeAIIHX Yyepes JaHHOoe IIPaBUIO.

priority RULE_PRIORITY YCTaHOBUTH IIPUOPUTET JAaHHOTO IIPaBUJIa PeTUCTPUOYITUU.
[IpaBuia peAUCTPUOYIIUH BBIIIOIHAITCA 110 OUYepey OT
HU3KOT0 3HaUeHUA [IPUOPUTETa K BBICOKOMY U
cpabaThIBalOT I10 IIEPBOMY BXOKIEeHUK. TaKUM 06pa3oM,
MapIlpyT, II0IaBIINH, HAalIpUMep, B IIepBOe IIpaBUJIo, OyeT
epezgaH B IS-IS cortacHO HaCTPOEK 3TOr0 IIpaBUjIa U He
OyzeT o6pabaThIBaTHCA I10CIEeAYIOIUMHU IIpaBUIaMU.

redistribute disable 3aIpeTHTh PeIUCTPUOYIIMIO MapIIPyTOB, IONABIINX B
TeKyIllee IPaBUJIO. [IpH BBIIOJTHEHUH JaHHOH KOMaHIbI
TeKyIllee TPaBUJIO CTAHOBUTCS 3aIIPeIIatoIIHM.

exit BrIxoz U3 pekKuMa HaCTPOMKU IIpaBUJIa PefUCTPUOYIIHH.
Jlasee MO>KHO HaCTPOUTH CJIEAYIOIHe IIpaBUIa — JJI TOTO
JKe caMOoro UCTOYHMKA, JIU00 [JI1 APYTUX UCTOYHUKOB
pesuCcTpUOYIIHH.

root BrIXOz, B pesKUM IVI06a/IbHOM KOHQUI'YPALIHHU.

commit IIpuMeHeHUe IIPOU3BEIEHHBIX HACTPOEK.
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IIpumep. Hacmpotixa npoyecca IS-IS ¢ dgyms npaguaamu peducmpubyyuu connected-mapupymos.

router isis eltex-test
address-family ipv4 unicast
redistribution connected CONN-ISIS
match prefix 100.65.0.0/24
priority 10
redistribute disable
exit
redistribution connected CONN-ISIS-20
metric-type isis-levell-internal
metric-value 300
priority 20
exit
exit
interface loopback 1
address-family ipv4 unicast
exit
passive
exit
interface tengigabitethernet 0/0/5
address-family ipv4 unicast
bfd fast-detect
exit
hello-padding disable
point-to-point
exit
interface tengigabitethernet 0/0/7
address-family ipv4 unicast
bfd fast-detect
exit
hello-padding disable
point-to-point
exit
host-name Router
ipv4d-te-level level-2
level level-2
metric-style wide
exit
net 49.0001.0010.0100.1001.00
exit

AytreHTudukamnusa IS-IS

MapIpyTH3aToOpsl ceMeiicTBa ME IO3BOJISIIOT HCIIOJIB30BaTh ayTEHTUUKAIIUIO B IIPOTOKOJIE IS-
IS.

Ju1g ripoTokoJia IS-IS mopepskuBaeTcs ABa BUa ayTeHTUPUKAIIUM:

» Iyo6aspHasag ayreHTUQUKanusad ypoBHA (level) —HacTpauBaeTca B paspesne 'level' 6si0ka
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‘router isis';
* AyTeHTHUHUKAITHS COCE/ICTBAa — HAaCTpauBaeTCs IIOMHTeppecHO B 6J10Ke 'router isis'.

JI7I1 MCIIOJIb30BaHUSA KaK[OTO IIePeUMCIeHHBIX BUIOB HEOOXOAVMMO yKa3aTb TpeOyeMbIH THII
KOMaHjIoM 'authentication-type' U 3amaTh K/Ir0o4 KoMaH/IoM 'authentication-key'.

Tabauya 45. Hacmpotika 2106a1bHOU aymeHmu@ukauyuul ypogHs IS-IS.

Komanpga HasHaueHue
configure Ilepexo[ B pesKUM IJ106a/IbHOM KOHQUTYpAITUH.
router isis ISIS. NAME ITepexo B pesKUM HaCTPOUKH IPOIfecca MapIIpyTU3aIluUu

IS-IS ¢ umeHnewm ISIS NAME.

level { level-1 | level-2 } [Tepexof B pesKUM HaCTPOMKH [TapaMeTpPOB YPOBHS 1 MIu
YPOBH4 2 (111 060UX YPOBHEH IIapaMeTpbl HaCTPauBarTCA
OITHAKOBO).

authentication-type { hmacshal |  BriGop Tuma ayTeHTHGUKAIIMH IS BEIGPAHHOTO YPOBHS IS-

hmacsha256 | hmacsha384 |
hmacsha512 | md5 | none | simple-
password }

IS —HMAC-SHA1, HMAC-SHA256, HMAC-SHA384, HMAC-
SHAS512, MDS5 160 IIpoCToM I1apoJb (simple-password).
3amaHue apameTpa 'none' OTKJIIOYaeT ayTeHTUQHUKAIIHIO
IVIs1 YPOBHS, YTO COOTBETCTBYET II0BEZeHHIO 110
YMOJTYaHUIO.

authentication-key { KEY_STRING | 3ajaHue KyItoya A5l ayTeHTUQUKAIIMU B OTKPHITOM

encrypted KEY ENCRYPT } (KEY_STRING) 6o B 3ammuppoBaHHOM (KEY_ENCRYPT)
BU[E.

root BBIX0/1 B pesKUM I7100a/IbHOM KOHQUTYPAITUU.

commit ITprMeHeHMe IIPOU3BELeHHBIX HACTPOEK.

Tabauua 46. Hacmpotika aymenmudgduxkayuu cocedcmea IS-IS.
KomaHnpga HasHaueHue

router isis ISIS._ NAME ITepexof B pe’KUM HaCTPOUKH IIPOIfecca MapIIpyTU3aIlluu
IS-IS ¢ umeHewm ISIS NAME.

interface { tengigabitethernet |  [lepexon B peskuM HacTpoitkH TapaMeTPOB TPOTOKoIA IS-IS
bundle-ether } num TpeGyemoro uHTepderica.
authentication-type { hmacshal |  BriGop Tuma ayTeHTHGUKAIMH IS COCEICTBA HA TEKYIEM

hmacsha256 | hmacsha384 |
hmacsha512 | md5 | none | simple-
password }

uHtepderice —HMAC-SHA1, HMAC-SHA256, HMAC-SHA384,
HMAC-SHA512, MD5 1160 IIpoCTOH I1apoJib (simple-
password).

3asaHue mapamMeTpa 'none' OTKJIOYAeT ayTeHTUGHUKAITUIO
coceficTBa Ha MHTepdetice, YTO COOTBETCTBYeET II0BEJeHUIO
II0 YMOJIYaHHUIO.

authentication-key { KEY STRING | 3apmaHue KJro4da JjIs1 ayTeHTUQUKAIIUU B OTKPHITOM
encrypted KEY ENCRYPT } (KEY_STRING) n1u6o B 3amuppoBaHHOM (KEY_ENCRYPT)
BHUJE.
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Komanpga HasHaueHue
root BBIXO/1 B pesKUM IJI00a/IbHOM KOHQUTYPaALH.

commi t [IppMeHeHHe ITPOHU3BeIeHHBIX HACTPOEK.

IIpumep. BxkaroueHue uHmepgelticHoll aymenmudguxayuu IS-IS u aymenmugbukayuu cocedcmesa Ha
uHmepdgetice.

router isis test
level level-2
metric-style wide
authentication-key level-password
authentication-type hmacshal
exit
interface tengigabitethernet 0/0/7
authentication-key neighbor-password
authentication-type hmac-md5
exit
exit

[Ipy HecoBIIaleHUU KJIIOYEM/TUIIOB ayTeHTUQUKALIUU COCeLCTBAa MEXKAY [ABYyMs
MaplIpyTU3aTopaMu He OyZeT yCTaHaBJIUBATBLCI COCEACTBO (ayTeHTHU(QUKAITUA
pacrpocTpaHsieTcd Ha rakeTsl ISIS Hello).

NOTE [Ipy HecoOBIaJeHUU KJIHOYEH/TUIIOB ayTeHTUPUKAIIUY YPOBHS MapLIpPyTU3aTOPBI
MOTYT YCTaHOBUTL COCEJCTBO APYI C APYIOM, OJHAKO He MOIYT IlepefaBaThb IpyT
OPyTy MapIlIpyTHYH HWHOOpMaIllui (ayTeHTUQUKAIWSA PpPaCIpOCTpaHAeTCsI Ha
nakeTsl LSP/CSNP/PSNP).

IIpoBepka padoTsI IS-IS U AUarHocTUYECKUEe KOMaH/AbI

show route isis

KomaHpa BBIBOAUT MapIIpyThl, MMelolliecs B TabJMIle MaplUpyTU3allu{, II0OJIly4eHHBIe W3
nporokosa IS-IS.

ITpumep. show route isis
0/ME5100:Router# show route isis
Tue Jun 12 00:44:30 2018

Codes: i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2
LET - ISIS levell external, LE2 - ISIS level2 external

i L2 4.4.4.4/32 via 100.100.14.0 [116/10], 00h12m42s, te 0/0/7
i L2 100.100.24.0/31 via 100.100.14.0 [116/20], 00h12m42s, te 0/0/7

Total route count: 2
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show isis

KOMaH,ILa BBIBOJIUT 06Luee COCTOAHHE U CTaTHUCTHUKY II0 UMEIOIEMYCs ITPOIECCY MapPIIPyTU3alTuK
IS-IS.

ITpumep. show isis
0/ME5100:Router#t show isis

IS-IS Router eltex-test
System Id: 0010.0100.1001
IS Levels: level-2
Net: 49.0001.0010.0100.1001.00
Hostname: AR1
LSP full-suppress: external
LSP refresh-interval: 900 secs
LSP max-lifetime: 1200 secs
Area-address: 49.0001
Topologies supported by IS-IS:
IPv4 Unicast
level-2
Metric style (generate/accept): wide
Redistributed ipv4 unicast:
none bgp redistributed
none ospf redistributed
none static redistributed
Connected routes redistribution is enabled via 'CONN-ISIS' rule
Connected routes redistribution is enabled via 'CONN-ISIS-20' rule
Redistributed ipv6 unicast:
none bgp redistributed
none ospf redistributed
none static redistributed
none connected redistributed
Interfaces supported by IS-IS
Tengigabitethernet 0/0/5 is up (active in configuration)
Tengigabitethernet 0/0/6 is down (active in configuration)
Tengigabitethernet 0/0/7 is up (active in configuration)
Loopback 1 is up (passive in configuration)

show isis database

KoMaH/1a BBIBOJUT COJlepKUMOe 6a3bl JaHHBIX IS-IS mya sk3eMiursipa VRF 6o gjd 11o06aabHOM
TabJIMIEl MapIIpyTusanuu. [Ipu ykasaHuu napamerpa 'detailed’ 6yzeT BEIBOAUTHCS JeTalbHOE
coziepXuMoe nMmeroruxcsa LSP.
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IIpuwmep. show isis database.

0/ME5100:Router# show isis database

IS-IS Router test
IS-IS level-2 link-state database

LSP ID Sequence Checksum Lifetime Length Attributes
0010.0100.1001.00-00 0x11ab 0x632d 986 66 level-2
0010.0100.1001.00-01 0x11a8 0xa71b 517 57 level-2
0010.0100.1001.00-02 @x11c9 0xdof7 492 116 level-2
0040.0400.4004.00-00 @x11ac 0x24eb 726 66 level-2
0040.0400.4004.00-01 0x119f 0x57b1 719 64 level-2
0040.0400.4004.00-02 @x11bd 0x7848 692 116 level-2

Total LSPs: 6

show isis neighbors
KoMaH/1a BEIBOJUT B TaGJIMUHOM BUJe CIIMCOK aKTUBHBIX COCeleli IIpoToKoJIa IS-IS.

IIpumep. show isis neighbors.
0/ME5100:Router# show isis neighbors

IS-IS Router AR31-17-151 adjacency:
System Id Interface State Type SNPA Hold
(sec) NSF BFD  Hostname

0050.0500.0032 te0/0/1.12 up level-1 0013.8083.3671 27
true none AR32-17.32

show isis interfaces

KomaHia BEIBOJUT COCTOSHME HHTEePPEMCoB, y4aCTBYIOIIUX B IIpoIiecce MapLIpyTHUsanuu IS-IS.
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ITpumep. show isis interfaces.
0/ME5100:Router# show isis interfaces tengigabitethernet 0/0/7 detailed
IS-IS Router eltex-test interface:

Tengigabitethernet 0/0/7
Last up: 03h12m04s ago
BFD Fast detect: IPv4 disabled, IPv6 disabled
Operation state: up
Disabled creating neighborhood on this interface: false
Hello padding: enabled
Circuit 3 way: enabled
LDP-IGP synchronization: disabled
T1 timer status: stopped
Media Type: broadcast
Used PDU: 1500
Administrative tag: 0
IPv4 Address Family: enabled
IPv6 Address Family: disabled
Circuit level: level-1-2

Level-1 Level-2
Designated ID 0050.0500.0031 0050.0500.0031
Designated Hostname Router Router
Priority 64 64
Metric 10 10
Authentication none none
Hello Multiplier 3 3
Hello Timer, sec 9 9
Minimum arrival interval, msec 0 0
CSNP retransmit interval, sec 10 10
LSP retransmit interval, sec 10 10

show isis interfaces statistics

KoMaH/ia BEIBOJUT [leTaJbHYI0 IIPOTOKOJBHYI CTaTHUCTHUKY II0 MHTepdercaM, y4acTBYIOIIUM B
mpoiiecce Mapirpyrusanuu IS-IS.
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ITpumep. show isis interfaces statistics.
0/ME5100:Router# show isis interfaces statistics
IS-IS Router test

Interface: Tengigabitethernet0/0/3.4094

Level-1 Level-2

Received Sent Received Sent

Hello IS-IS PDUs 1479 44772 1471 4416
Hello ES-IS PDUs @ 0 0 0
Hello ES PDUs 0 0 0 0

LSP 47 96 50 100

CSNP 1 1161 1 1161
PSNP 2 0 2 1
Unknown packet 0 0 0 0
Discarded IIH 0 0 0 0
Discarded LSP 0 0 0 0
Discarded CSNP 0 0 0 0
Discarded PSNP 0 0 0 0



HACTPOHKA ITPOTOKOJIA BGP

B maHHOM IvIaBe OIIMCaH IIPOIeCC HACTPOMKH IIPOTOKOJA JUHAMHUUYEeCKOM MaplipyTusanuu BGP
(Border Gateway Protocol).

IIpuHIUNIBI KOHQUTYPUPOBAHUA IPOTOKO1a BGP

Hacrpoiika BGP-mponecca

HacTpoiika 1poljecca [IHHaMWYeCKOM Maplipyrtusanuu BGP ©pou3BOAUTCA B  pasfeile
koHGUrypanuu 'router bgp <ASN>'. Ha ycTpoiicTBe BO3MOYKHO CO3[jaTh TOJIBKO OJHH IIPOIeCC
Maplipyrusaniiid BGP U, COOTBETCTBEHHO, 3a[aTh €QUHCTBEHHYIO JIOKAJIbHYI0 aBTOHOMHYIO
cucTeMy. BHYTpU JaHHOTO KOHQUTYpPaIlMOHHOIO 6J10Ka HacTpauBaeTcss BGP Kak /1 17106a/1bHOM
Tabsmmipl  Mapmpyrusanuu  (Global Routing Table, GRT), Tak uW [ HUMEWOIIUXCA Ha
MapuIpyTHusaTope sk3eMIIpoB VRE.

BHYTpH KaXk#0# U3 TabIu1l (r106a1bHOoM TabIuIlsl 1M60 VRF) MOKHO KOHQUIYPHUPOBATh:

 OGIITHe ITapaMeTpPhI paboThI ITPOTOKOIa BGP;
o IIpaBUJIa peAUCTPUOYITUHU MapIIPYyTHON HHPOPMAITUH;

* I[lepeyeHb IIPOTOKOJIBHBIX coceneld BGP, mocTynHbBIX B faHHOM VRF 11160 B GRT, U mapaMeTpsl
3TUX COCeflel.

GRT-cocenu u VRF-cocenu

JI1s1 co3maHus cocefla, CBI3SHOCTh C KOTOPBIM IIPOM3BOAUTCS Uepes3 ItobanbHyro Tabsuily (GRT-
cocesia), TpebyeTcd CKOHQUTYPHUPOBATh COOTBETCTBYIOIIWI OJIOK BHYTPH pasfesia 'router bgp
<ASN>".

ITpumep. Hacmpoiika coceda 8 GRT.

router bgp 65535

bgp router-id 1.1.1.1

neighbor 2.2.2.2
address-family ipv4 unicast
exit
remote-as 65535
update-source 1.1.1.1

exit

JlJ11 co3jaHus cocefia, CBI3HOCTH C KOTOPBIM IIPOU3BOJUTCS Uepe3 UMEIOIIUICT Ha YCTPOMCTBe
VRF (VRF-cocena), TpebyeTcsd CKOHPUIYPUPOBATh COOTBETCTBYIOIIUN OJIOK BHYTPH HOApasiesa
‘vrf <VRF_NAME>' pasmesia 'router bgp <ASN>'.
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ITpumep. Hacmpoiika coceda 8 ak3emnaape VRF.

router bgp 65535
vrf 13-2
bgp router-id 1.1.1.1
neighbor 172.16.0.0
address-family ipv4 unicast
exit
remote-as 65535
update-source 1.1.1.1
exit
exit
exit

B Tekymed Bepcuu II0O HeoOxogummo 3agaBaTh router-id' kak B
IMPORTANT miobaJbHOM  TabiyiMile  MapIIpyTH3allMM, TaK ©W I KaKIoro
CKOHQUTYpUPOBaHHOTO B BGP sk3emriursapa VRF.

AnpecHsble cemeiicTBa U MX uieHTUGUKATOPHI (AFI/SAFI)

Peasmsarug rmporokosia BGP Ha MapripyTusaTopax cepun ME mmofiep;KxuBaeT IpreM, nepegady 1
06paboTKy IyTel pas/IMYHbIX THUIIOB (aJpeCHBIX CEMEUCTB).

B Tekyeit Bepcuu I10 peasr3oBaHa paboTa co CIeAyIOINIMMHU a[peCHBIMU ceMeHCTBaMU:

e [Pv4 Unicast;
e VPNv4 Unicast;
e L.2ZVPN VPLS.

YacTtp HaCTpOﬁKH IIPOTOKOJIA BGP MO0>KHO IIPOU3BOMUTH OTAEJBbHO IJIA Ka>KI0T0 U3 CeMEeICTB.

Kpome TOrO, 19 KakKAOTO M3 MPOTOKOJBHBIX CcoOCellell Ioffep>KKa KOHKpPeTHbIX AFI/SAFI
BKJIIOUAeTCsd OTHeIbHO.

[To ymMosiyaHUIO Ha IIPOTOKOJIBHEIX cocefax BGP Bce ajmpecHble ceMelicTBa
OTKJIOUeHbl. /Jlmga oOMeHa HyTAMH  COOTBeTCTBYROIUX  AFI/SAFI
HEe00X0JMMO SIBHO BK/IHOYUTH HUX MOAAEP KKY KOMaHZoM 'address-family
<AFI> <SAFI>' B pa3pesie koHQuryparuu BGP-cocena.

IMPORTANT

A VRF-coceniei mIofiiep>KUBaeTCs TOJBKO ceMercTBO 'ipv4 unicast'. CemelicTBa
NOTE 'vpnv4 unicast' m '12vpn vpls' MOIYyT OBITH HCIIOJIB30BaHbI TOJIBKO 11 GRT-
cocefe.

Ilepegauya mapamMeTpoB community

[Io yMoJYaHHI0O IIapaMeTpel community WU extended community He IlepefarTCa
CKOHQUIYPUPOBAHHBIM cOoCeIM (YAAIATCA U3 aHOHCUPYEMBIX ITyTe).
/1711 TOrO, 4TOOBI COXPaHATh JaHHBIE ITapaMeTphl IIpU Ieperade BGP-coceny, ciefyeT IPUMEHATD
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KoMaHJBI 'send-community' ¥ 'send-community-ext'.

ITpumep. BkaroueHue nepedavu napamempos community u extended community 0451 GRT-coceda ¢
adpecom 2.2.2.2.

router bgp 65535
neighbor 2.2.2.2
send-community
send-community-ext
exit
exit

dunbTpanysa MapIIpyTHON HHPOpMauHu

Jl1s yIIpaBjleHUs aHOHCaMU IIPU UX OTIIpaBKe M IIOJIyYeHUH UMEIOTCs /Ba MeXaHH3Ma — KapThl
MapuipyToB  (route-maps) W CHMCKHM  InpedukcoB  (prefix-lists).  IlpefBapUTeJIBHO
CKOHQUTYpPUPOBaHHbIe KapThl MapIIPyTOB U CIHUCKHA IIPpePHUKCOB MOXKHO HCIO0JIH30BaTh [JIs
¢MIbTpaUM KaK II0IydYaeMbIX 0T COCe/a, TaK U OTIIPaBJISIEMbIX eMy IIyTel.

CIIMCKH IPepUKCOB SIBJIAIOTCS IIPOCTHIMUA QUIBTPAMHU, B KOTOPBIX IIPU COBIIAJIEHUHU C YCJIOBHEM
¢uiIbTpa IMpoBepsieMbIl IpedUKC JUO0 paspelnaeTcs, JU60 3amperaeTcs. YCIOBUEM JJII TaKUX
GUIBTPOB ABJIAETCA TOJILKO COBIIaJleHUe IpedUKca (CeTH/MacKH).

KapTel MapLIpyTOB SBJIIIOTCI 60Jjiee CJI0KHBIMU (QUIbTPAaMU, KOTOpble IIOMKUMO [eMCTBUSA
"paspelInTh/3alIpeTUTh" MOIYT TakKe MoAuUIMpoBaTb BGP-aTpuOGYTHI COOTBETCTBYIOIEIO
IIyTH.

KapTel MapumpyToB M CIHMCKH I[IpepUKCOB IIPU OLHOBPEMEHHOM
UCIIOJIb30BaHUU (B HallpaBJIeHUWMW BXOJa JHUO0 BBIXOJa) He HUMeIOT

IMPORTANT npyopuTeTa JApyr Hag OPYroM, OHU [PUMEHAKTCI K aHOHCAM
OJHOBpeMeHHO. TakuM 06pa3oM, aHOHC OyeT IIPUHAT (WX IIepefjaH), eCciiu
ero "paspelInan” ¥ KapTa MaplIpyToB, U CIIMCOK IIPeQUKCOB.

ITo yMoruaHUIO IPpUHUMaeMble OT COCella U OTIIpaBjsieMble eMy aHOHCHL He
¢mnbTpytoTca. TakuM o6pasoM, Iyctas KoHouryparus GUIBTPOB

IMPORTANT OpUBEIEeT K TOMY, YTO coceqy OyAyT OTIIpaBJeHbl BCE HMEIOIIHECS B
COOTBETCTBYIOII[EM aJpPeCHOM CeMeMCTBe MapIlIpyThl; TakXe OyayT
IIPUHATEL BCe IIPOAaHOHCHUPOBaHHEIE COCEOM ITyTH.

basoBas HacTpouka BGP-mmporecca

i1 6a3oBoil paborocnocobHocTH BGP-Tiporiecca HEOOXOZUMO CO3[aTh €ro B KOHQUIrypaluu,
3afjaTh router id 111 yCTPOMCTBA U CKOHQUIYPUPOBATH COCEMIEH.

Tabauuya 47. Basogas Hacmpolika BGP-npouecca
Komanga HasnaueHue

configure [Tepexof B pesKuUM I7106a/IbHOM KOHQUTYPAIIH.

98



KomaHnpa

router bgp ASN

bgp router-id A.B.C.D

address-family ipv4 unicast

aggregate-address IPv4_PREFIX [
summary-only ]

exit

dampening

redistribution { connected | isis
| local | ospf | static }
RULE_NAME

exit

exit

neighbor A.B.C.D | A:B:C:D::X

description "STRING"

ebgp-multihop ttl MULTIHOP-TTL

max-prefixes PREFIXES

remote-as ASN

Ha3umaueHue

CoszmaHue mporiecca Mapiupyrusanyu BGP ¢ aBTOHOMHOM
CHUCTeMOM ¢ HoMepoM ASN U I1epexofi B PesKUM ero
HaCTPOUKHM.

HasHaueHUe JIOKAJILHOTO UleHTUUKATOpa
MapllpyTHU3aTopa. PeKoMeHyeTcs UCII0Ib30BaTh JJI 3TOMU
esiu [IPv4-anpec ogHOro us loopback-untrepdeticon
YCTPOMCTBA.

(OmoHanbHO) [lepexof B pesKUM HaCTPOMKU aipeCHOr0
cemerictBa [Pv4 Unicast.

CosfaHue arperupyroiero Mapuipyra. /laHHbIN MapIIpyT
OyZleT CYMMHPOBATh 60Jiee crieliupruyuHbIe IIpeGUKCHI IIPHU
nx Hajnnuuu. [Ipy yKasaHUM nmapaMeTpa 'summary-only' Bce
BXOZAIIHe Clle[MHUUHEBIe IIPePUKCh] Oy T II04aBJIeHEI (T.e.
He 6yZyT aHOHCUPOBATBLCS COCEISIM).

Bo3BpaT B pe’KUM HaCTPOUKHU ImapaMeTpoB BGP njg IPv4
Unicast.

BrUIrOUeHHMe MeXaHHU3Ma IT0/IaBJIeHUS MePITaHUs
MapIIPyTOB.

CospaHue IIpaBUIa pefUCTPUOYIIUU U IIePeX0/i B pPeXKUM
ero HacTpouku. [Togpo6Hee cM. paszes "Peguctpubynys
MapIIpyTHON MHGOpMAIIHU".

Bo3BpaT B pe’KUM HaCTPOUKHU ImapaMeTpoB BGP njg [Pv4
Unicast.

BosBparT B pesKMM HacCTPOMKH I1apaMeTpoB BGP. [laiee
MO>KHO HaCTPOUTH I1apaMeTpsl Apyrux AFI/SAFL

Co3maHue IPOTOKOJILHOTO cocenia (¢ IPv4- uiu IPv6-
azipecoM) U IIepeXxol B PesKUM HaCTPOMKHU ero rmapaMeTpPOB.

3azaHre TeKCTOBOU CTPOKU — OIIHCAHUA IIPOTOKOJIBHOI0
cocepa.

JlaHHas KOMaH/ia yKasbIBaeT, UTO JaHHLIU eBGP-coces He
SIBJIA€TCS HEIIOCPEICTBEHHO ITOAKI0UYeHHBIM K
MapIIpyTHU3aTOPy U U1 paboThl ¢ HUM Ha BGP-ceccuu
COOTBETCTBYIOIIIMM 06pa3oMm ciaenyeT yBeauduThb IP TTL co
cTaHAapTHOro 3HaueHud 1 10 ykasaHHoro MULTIHOP-TTL.

YcTaHaB/IMBaeT OrpaHUYeHHe Ha KOJIMYeCTBO I10JTydaeMbIX
0T cocefia IIpedUKCOB.

3azaeT HOMep aBTOHOMHOM cucTeMbl BGP-coceza. SIBisseTcsa
00s13aTeJIbHBIM I1apaMeTpOoM IIpU CO3[JaHUHU cocefia.
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KomaHnpa

send-community

send-community-ext

address-family { ipv4 unicast |
ipvb unicast | 12vpn vpls | vpnvd
unicast }

next-hop-self

prefix-list { in | out }
PREFLIST NAME

route-map { in | out }
ROUTEMAP_NAME

route-reflector-client

soft-reconfiguration inbound

exit

exit

root

commit
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Ha3umaueHue

BKJIFOUaeT OTIpaBKy MapaMeTpa community B OTChLIa€MBbIX
coce/ly aHOHcax. I1o yMoJIYaHUI0 TapaMeTphl community
YIQJISIOTCS U3 OTIIPaBJIIeMbIX aHOHCOB.

BxirouaeT OTIIpaBKy IlapameTpa extended community B
OTCBhLIIAEMBIX COCely aHOHCaxX. [Io yMoI4aHUI0 ITapaMeTphl
extended community yAanastOTCS U3 OTIIPABJIIEMbIX aHOHCOB.
11 KoppeKTHOU pa6oTsl AFI L2VPN, VPNv4/VPNvV6
OTIIPaBKYy extended community He0OX0JUMO BKJIHOYaTh.

BxurroueHue Ha JaHHOM cocCejie YKa3aHHOTIO aJpecHOoro
ceMelcTBa (00513aTeIHHO /I pa00THI COOTBETCTBYIOLIEH
AFI/SAFI) u rtepexo/i B pe>KUM HacTPOeK JaHHOT0
CceMemcCTBa.

IIpu yKasaHUHU SAHHON KOMaH/BI /IS BCEX OTIIPaBJ/IsIeMbIX
MapIIPyTOB B KauecTBe ITapameTpa next-hop 6ynet
yCTaHABJIMBATHCS afipec JAaHHOT0 MapIIpyTHU3aTopa.

YcTaHOBKa QUIbTPa IPePUKCOB I IPUHUMaeMBIX (in)
WUJIH OTIIpaBJIsieMBIX (out) aHOHCOB. COOTBETCTBYIOIIUM
GUIBTP NIPePUKCOB LOJDKEH OBITH CO3/jaH B KOHQUIYpaIiuU
MapIIpyTHU3aTopa.

YcTaHOBKA "KapThl MapILIPYyTOB" I QUIbLTPALINH,
COOTBETCTBEHHO, IIPUHUMAaEMBIX (in) UIH OTIIPaBJIsIeMBbIX
(out) aHoHcoB. KapTa MapIpyToB C UMEHEM,
COOTBeTCTBYIOIIUM ROUTEMAP_NAME, noJKHA ObITh
CO3/laHa B KOHQUI'ypalluX MaplIpyTH3aTopa.

YcTaHOBKA TEKYIIET0 IIPOTOKOJIBHOIO coceia B peskuM RR-
kyreHTa. Takomy iBGP-cocely 6yAyT aHOHCUPOBAThCS IIYTH,
I0JIydeHHBble 110 iBGP 0T IpyTUxX MaplIpyTU3aTOPOB CeTH.

BxurroueHHe BO3MOKHOCTH MATKOM PeKOHQUTYPaIlUU IIyTeM
XpaHeHHs BCeX IIOJIYYeHHBIX OT cOce/la aHOHCOB B
IIPOMEXKYTOYHOM Tabsulle. [lapaMeTp He peKOMeHAyeTCd K
IIPUMEHEHHI0 H3-3a JOII0JIHUTE/JIHLHOI0 PAacXo/ia pecypcoB; B
COBpeMeHHBIX peannusaruax BGP He06X0UMOCTh JaHHOTO0
QYHKIIMOHAaJIa CHIDKeHa 6J1arofaps CyIeCTBOBAaHHUIO route-
refresh capability.

BosBpaT B pe’KHUM HaCTPOMKH ITapaMeTPOB IIPOTOKOJILHOTO
cocesia BGP. /lajiee MOXKHO CKOHQUIYPUPOBATH APYyrHe
aJipecHble ceMeHCTBa /I YKasaHHOTIo coce/a.

Bo3BpaT B pe’KUM HaCTPOUKHU ImapaMeTpoB BGP. [laee
MOZKHO C03[aTh U HACTPOUTE JPYIUX IIPOTOKOJIBHBIX
cocefien.

BrIXoz, B pesKUM IVI06a/IbHOM KOHQUI'YPALIHHU.

HpI/IMeHEHI/Ie IIPOM3BENEHHBIX HACTPOEK.



ITpumep. Bazosas Hacmpolika npomoko.ia BGP.

router bgp 65530
address-family ipv4 unicast
dampening
aggregate-address 100.100.0.0/16
exit
aggregate-address 100.64.0.0/16
summary-only
exit
redistribution connected CONN-10
set local-preference 120
set origin igp
exit
exit
bgp router-id 4.4.4.4
neighbor 2.2.2.2
address-family ipv4 unicast
route-map in Client
route-map out FULL
exit
address-family 12vpn vpls
exit
address-family vpnv4 unicast
exit
remote-as 65532
send-community
send-community-ext
update-source 4.4.4.4
exit
vrf 13-2
address-family ipv4 unicast
redistribution connected CONN
exit
exit
bgp router-id 4.4.4.4
neighbor 172.16.0.0
address-family ipv4 unicast
exit
remote-as 65532
exit
exit
exit

duIbTpaMAa MapIIPyTOB CIIUCKaAMM IpeUKCOB
(prefix-lists)

Cruckd TpedUKCOB IIPUMEHUMBI TOJBKO 11 GUIbTPAIIMU MapIIPyTHOM HMHPOpMaIuu U He
IpeHa3HavYeHb! 11 QUIbTPaIiUU TpadHKa.
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Cricku pe@UKCOB SIBJIIOTCS IIPOCTHIMU QUIBTPAMU C JeHMCTBUAMH "3allpeTUTh" (IpedUKC He
npouser dYepe3d GQumiIbTp) U "paspemuTh’ (IIpedHKC HpouaeT dYepe3d uiabTp). Aaa HUX
HUCIIOJIb30BaHUA HEO0O0XOAMMO CO03/aTh B KOHQUIypallMM caM CIIMCOK IIpeQHKCOB, IIOCJIE Yero
Ha3Ha4YUTh ero COOTBETCTBYIOIIEMY COCeLy.

Tabauua 48. Hacmpolika cnucka npegukcos.

Komanpa

configure

prefix-list PREFLIST NAME

seq-num SEQ-NUM

prefix { AB.C.D/N | X:X:X:X:X/N }

action { permit | deny }

102

HasHaueHue

ITepexof B pesXuM Iv106a/IbHOM KOHQUTYPAIIH.

CospmaHue crmcka npeoukcoB PREFLIST NAME U 11epexof; B
PEe’KHM ero HaCTPOMKH.

CospmaHue 3JIeMeHTa CITHCKa IIpepUKCOB C
COOTBETCTBYIOIIIHM HOMEPOM H II€PEXO0Jl B PEXHM €ro
HacTpouku. HoMep ajleMeHTa MOKeT IIPUHUMATh 3HaYeHUs
1-4294967295.

3amaHme 1peduKca, CpaBHeHHe C KOTOpPBIM OyfeT
IIPOU3BOUTHCS TAHHBIM 3JIEMEHTOM CITHCKA.

JleticTBUE, KOTOpOe oymer IIPOU3BOIUTHCS c
COOTBETCTBYIOIIMM IIpedHUKCOM, €cJd OH IIomaa IIOof,
yCJIOBHS JAHHOTO 3JIeMeHTa CIIHCKa.

ITo yMOTYaHHIO YCTAHOBJIEHO action permit.



KomaHnpa

le1..128

ge 1..128

Ha3umaueHue

VKasaHMe JIOIIOJIHUTEJILHOIO YCJIOBUS Ha [UIMHY IIpeduKca
(less or equal, "mpepuKkc Kopoue SO0 paBeH 3aJaHHOTO
3HayeHUd").

B [maHHOM ciaydae 9jeMeHT QMIbTpa CTaHOBUTCSA
HeCTPOTMM — B COYeTaHUM C 3afaHHBIM prefix OH OyzeT
BKJIIOUAaTh B Ce0s1 Bce Oojiee crerupuUHbIe IIPePHUKCHI,
BXO/IAIIIMIEe B HETO U UMeEIOIIYe MacKy He JJINHHee 3aJlaHHOMN
ImapamMeTpoM le.

Hampumep, KOMOMHAITUA:

seq-num 10
prefix 100.64.0.0/16
le 24

exit

JacT OGUIBTP, B KOTOPBIM IIONALYyT BCe IIPePUKCHI,
nomnazatonire B 100.64.0.0/16 1 uMmeroire Macky ot /16 10
[24.

VKasaHHe OMOJTHUTEIHHOTO YCJIOBUS Ha JIMHY IpedHuKca
(greater or equal, "tipeUKc IIMHHEe MO0 paBeH 3aJaHHOTO
3HaueHUd").

B [maHHOM cCiy4ae 3jleMeHT QHMIbTpa CTaHOBUTCH
HeCTpPOTMM — B COYeTaHUHU C 3aJlaHHBIM prefix OH Oyzmer
BKJIIOUaTb B cebsA Bce OoJiee cremuQUUHBIE IIPEeQUKCHI,
BXOJII[Fe B HETO U MMeIIlie MacKy He KOpode 3aJaHHOU
IapamMeTpoM ge.

KoMmbOuHaIus:

seq-num 10
prefix 100.64.0.0/16
ge 20

exit

mact GQuiIbTp, B KOTOPBIM IIONAAyT BCe IIPEPUKCHI,
nomnazgaromye B 100.64.0.0/16 1 uMmeromue MackKy ot /20 1o
/32.
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KomaHnpa

exit

root

router bgp ASN

neighbor A.B.C.D | A:B:C:D::X

address-family { ipv4 unicast |
ipvb unicast | vpnv4 unicast }

prefix-list { in | out }
PREFLIST NAME

root

commit

Ha3umaueHue

BBIXO[] M3 perkKHMa HACTPOMKHU 3jleMeHTa CIKcKa GHIbTpa
npedUKcoB. /lasiee MO>KHO CO3/IaTh CIeAyIIue TpeGyeMble
3JIeMeHTHI CITHCKa.

Bo3BpaT B pekKuM IJI06aIbHOM KOHQUTYpaIiuu

Ilepexof B pesKUM HaCTPOMKH IIpoitecca BGP.

[Tepexon B pesKUM HaCTPOUKU nmapaMeTpoB BGP-cocepa.

[lepexon B pexkuMm HacTpoeK Tex AFI/SAFI, misi KOTOPBIX
TpebyeTcs IIPUMEHUTH QUIBTP IIPePUKCOB.

YcraHOBKa QMIbTpa NIpPePUKCOB 1A IIPUHHUMaeMBIX (in)
WIU OTIHpPaBJIsieMbIX (0uUt) aHOHCOB.

BBIXO/T B pe)KUM IJ106a/IbHOM KOHQUTYPaITUH.

[IppMeHeHMe IIPOM3Be/IeHHBIX HACTPOEK.

ITpumep. Hacmpolika u Ha3HaveHue Ha coceda Guabmpa npepukcos, Komopwslil 6ydem nponyckamsw
mo/abKo mapupymsl, exodauiue 8 109.171.0.0/17 ¢ dauHoll macku om /20 0o /24, a makdice eOUHCMBEHHbLIL

Mmapwpym 82.200.0.0/17:

prefix-list PREF-LIST-EXAMPLE

seq-num 10
prefix 109.171.0.0/17
ge 20
le 24
exit
seq-num 20
prefix 82.200.0.0/17
exit
exit

router bgp 65535
neighbor 100.64.28.1

address-family ipv4 unicast

prefix-Tlist in PREF-LIST-EXAMPLE

exit
exit
exit

104



[Io yMOJYaHHIO KaKABIM 3JIeMeHT CIIMCKa IIPpeGHKCOB HMeeT IIPaBHJIIO
"permit". IIo yMOJIYaHUIO Ka’KABIM CIIMCOK IIpeUKCOB HMeeT HesIBHOe
3alpelrjarllee IIpaBUIO B KOHIIE, TO eCTh IIPOXOXK/IeHHe BCeX IIpeHUKCOB
3alrpelaeTcs.

IMPORTANT

B ciryuae, ecotu BGP-cocen mopiep>xuBaeT GyHKIIMOHaI Route Refresh, He Tpebyetcs copoc ceccuu
(yim6o soft-pexoHUTyparusl) IpU H3MeHEHUHM MAapLIPyTHBIX MOJUTHK; 3TU IIOJUTUKU OYyIyT
3aHOBO IIPUMEHEHBI aBTOMaTHUUeCKHU. IIpoBepUTh BO3MOYKHOCTH COCeJla MOKHO KOMaH/I0M 'show
bgp neighbor':

0/ME5100:Router# show bgp neighbors 100.64.28.1 | i Capabilities

Capabilities sent: mp-ipv4-unicast route-refresh route-refresh-cisco four-
octet-as enhanced-route-refresh

Capabilities received: mp-ipv4-unicast route-refresh graceful-restart four-
octet-as enhanced-route-refresh

Capabilities negotiated: mp-ipv4-unicast route-refresh four-octet-as enhanced-
route-refresh
0/ME5100:Routert

PwIbTpays MapIIPyTOB MOCPEACTBOM route-map

st OCYIIeCTBJIEHUS OTHOBPEeMEeHHOU GMIBTpAIU u MOTUPUKAITUH
IMPUHUMAEMBIX/0TIIPAB/IIEMBIX AHOHCOB HCITOIbL3YIOTCS KapThl MapIIIPyTOB (route-maps).

IIpaBuiIa paGoThHI KapT MapUIPyTOB:

1. KapTsI COCTOAT U3 HYMEPOBAHHBIX 3JIEMEHTOB (seq-num).

2. KaKIpIi 3JIeMeHT MOJKeT COZiep>KaTh YCI0OBU COOTBETCTBUA (match).

3. KaKkpplil ajileMeHT MOKeT Ccoflep>KaTh IIpaBuia MOIUPUKAITUU aHOHC A (set).

4. KaKAbIU 9JIEMEHT JI0JDKeH CoZlep KaTh IIPaBUJIO "paspellnTh” Wid "sanpeTUTs" (action).
5

. PuIbTpyeMble aHOHCBHI IIPOXOAAT IIOC/IEel0BaTeIbHO BCe 3JIEMEHTHl route-map, OT
MeHBIIIeT0 seq-num K 60JIbIIIeMy, 10 IIepBOro cpabaThIBaHUS YCI0BUS COOTBETCTBUA match.
[Ipu cpabaTbIBaHUU yCI0BUA COOTBETCTBUA K aHOHCY IIPUMEHSIOTCI
CKOHQUIYPUPOBaHHbBIe MOAUGUKAIIUM set U BBIZIaeTCd IIOMeTKa "paspeluTs” (permit) M
"3anpeTuUTh" (deny) B COOTBETCTBHU C HACTPOMKOM 3jieMeHTa. /lasbHelIas obpaboTka
aHOHCA I10CJIe 3TOTO IIpeKpaIaeTcs.

6. IIo yMOJTYaHUIO B KOHITEe KaXK/IOHM KapThl MapIIPyTOB YCTAaHOBJIEHO HeIBHOE 3alIpelrarolee
mpaBuio. TakuM o6pas3oM, IIycTas route-map 3alpeTHUT Bce IIPONYIleHHbIe uUepe3 Heé
MapIIPYTHI.

OG1Iue IpaBHIa HACTPOMKH KapT MapIIPyTOB

Tabauua 49. Co3daHue route-map.
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KomaHnpa

confiqure

route-map ROUTEMAP_NAME

seq-num SEQ-NUM

set { comm-list .. | community ..

| ext-comm-Tlist .. | extcommunity
| local-preference .. | med

| nexthop .. | prepend .. | remove

.. | weight .. }

match { as-path .. | comm-list

| ext-comm-Tlist .. | prefix-Tlist
}

action { permit | deny }

exit

root
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Ha3umaueHue

Ilepexo[ B pesXUM I106a/IbHOM KOHQUTYpPAITUH.

CospmaHue KapThl MapIIpyToB ¢ uMeHeM ROUTEMAP_NAME
U IIepexo/i B Pe)KUM ee HaCTPOUKH.

CosmaHue 3JIeMeHTa KapThI MapIIpyTOB c
COOTBETCTBYIOIIIMM HOMEPOM U IIepexo/i B PEXUM €ro
HacTporky. HoMep ajleMeHTa MO>KeT IPUHUMATh 3HAUeHUs
1-4294967295.

HasHaueHMe IIpaBWIa MOAMGUKAIIMU aHOHca. IlepeueHb
IapaMeTpoOB 3aBHUCHUT OT THIIA IIpaBUJIa MOAUPUKALIUHU, CM.
B CJIEIYIOIHUX paseax.

JUid  KaXkmoro ajileMeHTa KapThl MOYKHO HAa3HAYUTH
HECKOJIbKO PasHOTHUIIHBIX IIpaBUII Mo GUKaIIY,
HECKOJIBKO OJHOTHIIHBIX IIpaBUJI Ha3HAUYUTHL HEBO3MOXKHO
(HammpuMep, 719 OHOTO 3JleMeHTa MOYKHO 3a/[aTh IIpaBUJIa
set community © set remove, HO HeJIb3sd HA3HAUUTH
HEeCKOJILKO ITpaBWiI set community).

HasHaueHute YyCJIOBHUS COOTBETCTBHSA aHOHcCA. IlepeudeHb
mapaMeTpOB 3aBUCUT OT TUIIA YCJIOBUS COOTBETCTBUS, CM. B
CJIeIYIOIIUX pasjieiax.

JUid  KakKgoro 23jleMeHTa KapThl MOXKHO Ha3sHAa4UTh
HECKOJIbKO  PasHOTHUIIHBIX  YCJIOBHUH  COOTBETCTBUS,
HEeCKOJIbKO OJJHOTUIIHBIX YCJIOBUM Ha3HAaYUTh HEBO3MOXKHO
(HammpuMep, AJI1 OFHOTO 3JleMeHTa MOYKHO 3a/jaTh YCJIOBUA
match prefix-list u match as-path, HO Hesb3s1 3amaTh
HEeCKOJIbKO yCcJI0BUU match prefix-list).

[Ipu HeO6XOAUMOCTHU GUIbTPAITIU aHOHCOB C Pa3TUUHBIMU
OJHOTUIIHBIMU YCJIOBHUSAMH match TpebGyeTcsi co3maBaTh
OTAeJbHbIE 3JIeMeHTHl KapThl MaplIpyToB, II0 OJHOMY Ha
Ka’Kk/l0e YCJIOBHE.

IZ[(EI‘/JICTBI/I(E, KOTopoe 6YHET IIPOU3BOJHUTECA C aHOHCOM, €C/IK
OH IIOIIaJI ITOZ YCJIOBHUA MIaHHOTO 3JIEMEHTAa CIIHMCKaA.

BeIXo# W3 peXHMa HaCTPOMKU 3jleMeHTa KapThl
MapIIpyTOB. /lasiee MOKHO CO3/laTh CJIeJyIOlHe TpebyeMble
3JIEeMEHTHI CITHCKA.

Bo3Bpart B peXuM I7106aIbHOM KOHQUTYpaITiu



Komanpga HasHaueHue

commit ITpuMeHeHMe IIPOU3BELeHHBIX HACTPOEK.

IIpumep. Hacmpotika route-map ¢ 08yMs 316 MeHMamu.

route-map EXAMPLE-RM
seq-num 10
match as-path 765054(_[0-9]+)*_21127%
set local-preference 80
exit
seq-num 20
match prefix-list destination EXAMPLE-PRFLIST
match as-path 765054(_[0-9]+)*_197728%
set remove as-path 3216
set local-preference 150
exit
exit

IIpaBuia MogupUKaAIIT aHOHCOB

[IpaBHUIa MOTUQUKAITUK aHOHCOB 3a/Ial0TCSI BHYTPH 3JIEMEHTOB KapThl MapIIPYTOB IIOCPECTBOM
KOMaH/bl 'set'. BUmbl mpaBujI MOIUPUKAITUU IIPUBEEHBI B Ta0IULIE.

Ta6auya 50. Budsl npasun moduguxayuu aHoHcos 'set".

KomMmanpa HasnaueHue
comm-list { add | delete } Jo6aBUTh WM YyAAJUTh M3 aHOHCAa Habop community,
COMMLIST NAME 3aJlaHHBI COOTBETCTBYHILMM IIPAaBHJIOM ip-community

COMMLIST NAME.
community remove-all VIaJuTh BCe Community U3 aHoHca.

community remove-all-and-set value Vpagmute Bce community W3 aHOHca U JOGABUTH OJHY
{ 0-4294967295 | ©-65535:0-65535 | HOBYIO

accept-own | accept-own-nexthop |
blackhole | gshut | internet |
11gr-stale | local-as | no-
advertise | no-export | no-1llgr |
nopeer | route-filter-translated-
v4 | route-filter-translated-v6 |
route-filter-v4 | route-filter-vé

}
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KomaHnpa

community set-specific value { 0-
4294967295 | 0-65535:0-65535 |
accept-own | accept-own-nexthop |
blackhole | gshut | internet |
11gr-stale | local-as | no-
advertise | no-export | no-1lgr |
nopeer | route-filter-translated-
v4 | route-filter-translated-v6 |
route-filter-v4 | route-filter-vé

}

ext-comm-1ist { add | delete }
EXTCOMMLIST NAME

extcommunity remove-all

extcommunity remove-all-and-set {
rt | soo } value { AS:Nr(0-65535:0-
4294967295, 0-4294967295:0-65535)
| IPv4:Nr(0-65535) }

extcommunity set-specific { rt |
soo } value { AS:Nr(0-65535:0-
4294967295, 0-4294967295:0-65535)
| IPv4:Nr(0-65535) }

local-preference LOCALPREF

med value MED

nexthop IPv4_ADDR | IPv6_ADDR

prepend as-path ASN

prepend times N

remove as-path ASN

remove private-as

weight value WEIGHT
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Ha3umaueHue

Jlo6aBUTH K aHOHCY OZHY HOBYIO community.

Jlo6aBUTh WM VYAAJIUThL W3 aHOHca Habop extended
community, 3aZJaHHBIM COOTBETCTBYIOIIUM IIPaBHJIOM ip-
extcommunity EXTCOMMLIST NAME.

VoanuTh Bce extended community U3 aHOHCA.
VoamuThk Bce extcommunity W3 aHOHCA ¥ YCTaHOBUTH

ykasaHHyI0 RT- miu SOO-extcommunity.

Jlo6aBUTH yKazaHHYI0 RT- uiu SOO-extcommunity.

YCTaHOBUTE COOTBETCTBYIOIlee 3HaueHMe Iapamerpa BGP
Local Preference.

VCTaHOBUTH COOTBETCTBYIOIlee 3HaueHUe IHapamerpa BGP
MED.

YCTaHOBUTH COOTBETCTBYIOIlee 3HayeHHe BGP Nexthop

YcTaHOBUTEH IperreHAbl Ha mapameTp AS-PATH, cocTosiije
U3 HOMepa aBTOHOMHOM cucTteMbl ASN, ITOBTOpeHHbBIe N
pas.

Vnanute u3 AS-PATH maHHOTO aHOHCA yKasaHHbIE HOMepa
aBTOHOMHEIX crcTeM ASN.

Vnanute u3 AS-PATH pmaHHOro aHoHCa BCe NIpUBaTHEIE
HOMepa aBTOHOMHBIX cucteM (RFC6996).

YcTtaHOBUTH TapaMeTp weight.



Vc10BHUA COOTBETCTBHS aHOHCOB

VcI0BUS COOTBETCTBHS aHOHCOB 33JJal0TCS BHYTPHU 3JIEMEHTOB KapThl MapIIpyTOB IIPU ITIOMOIIHA
KOMaHABI 'match'. BUIBI yCIIOBUUM COOTBETCTBUS IIPUBE/IEHBI B TabOJIHIIE.

Tabauya 51. Budsl yc/108uil coomgemcmaust aHOHCo8 'set .
Komanpga HasnaueHue

as-path AS_REGEXP ITpoBepka AS-PATH aHOHCa Ha COOTBETCTBHE
IIPUBEJEHHOMY PEryJagIpHOMY BbBIpaKeHHUI0 AS REGEXP.
JormmycTuMasa [jiMHa PeryjagpHOro BbIpaskeHUd — 10 300
CHMBOJIOB.

comm-1ist name COMMLIST NAME IIpoBepKa IlepedyHs community B aHOHCe Ha COOTBETCTBHE
3aJJaHHOMY community-¢uabTpy (QUIBTP [LO/DKEH OBITh
CO3/laH KOMaHI0H " " ip-community - COMMLIST NAME")

ext-comm-1ist name [IpoBepka IepeyHs paclIMpeHHBIX community B aHOHCe Ha

EXTCOMMLIST NAME COOTBETCTBHE 3alaHHOMY extcommunity-¢uasTpy (QUIBLTP
IOJDKeH OBITh CO3/laH KOMaHAoM " ip-extcommunity"
EXTCOMMLIST NAME")

prefix-list destination [IpoBepKa mpedHrKca aHOHCA Ha COOTBETCTBHE YKa3aHHOMY
PREFLIST NAME ¢ounbTpy npedukcoB. PUILTP NHPePUKCOB [OJ/DKEH OBITh
CKOHQUIYpUPOBaH OTHeNbHO KoMaHjoH " prefix-list

PREFLIST NAME".

prefix-list nexthop [IpoBepka mapamerpa BGP nexthop aHoHca Ha

PREFLIST NAME COOTBETCTBHE YKa3aHHOMY OQWIbLTPY IIpepUKCOB. PUIBLTP
IpedUKCOB [O/DKEH OBITb CKOHQUIYPUPOBAH OTHEIbHO
KoMaHjou " prefix-list® PREFLIST NAME".

prefix-list source ITpoBepka azxpeca BGP-ciimkepa, OT KOTOPOTO IIOJy4YeH

PREFLIST NAME aHOHC, Ha COOTBETCTBUE YKa3aHHOMY QUIbLTPY IIpePUKCOB.
QUILTP IIPeUKCOB [TO/DKEH OBITH CKOHQUIYPHUPOBaH
0THe/IbHO KoMaHoU " prefix-list™ PREFLIST NAME".

Internal BGP u External BGP

CorzacHo crenuuKanysaM IIPOTOKoJIa, BGP-ceccuu pmesdTca Ha [Ba TUIlAa — BHyTpeHHue BGP-
ceccud (Internal BGP, iBGP) u BHe1tHue BGP-ceccuu (External BGP, eBGP).

* BHyTpeHHsad BGP-ceccust — 3T0 ceccust Mexxny BGP-crikepaMu 0THOM aBTOHOMHOM CUCTEMEL;

* Baerraag BGP-ceccrss — 3To ceccus Mexxay BGP-crimkepamMu pasHbIX aBTOHOMHBIX CUCTEM.

MapimipytusaTopsel cepuu ME oIIpefesssioT THUII CeCCHMU aBTOMAaTHYECKH, COIIOCTaBJIAA HOMeEp
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CBOEeM aBTOHOMHOM CHUCTEMEI C HOMEpOM aBTOHOMHOM CHUCTEeMBI coceza.

OCHOBHBIE OT/IHMYHUTEJIbHBIE 0CO0eHHOCTH iBGP-ceccuii:

1. IIpy1 aHOHCHUPOBAHUU ITYTH 110 TAKOM CECCUU He u3MeHseTca napaMmeTp BGP nexthop;

2. AHOHCBI, IIOJydeHHBbIe II0 ofHOM iBGP-ceccun, BGP-criikep 00BSABJISAET TOJNBKO eBGP-
cocezsaM, HO He ApyruM iBGP-cocemsam.

[l yIpaBJyieHUs JaHHBIM II0BeJleHHeM CYILeCTBYHT KOMaHJbI-AUPEKTUBBI 'next-hop-self' u
‘route-reflector-client'. IlepBagd KoMaH[a IIPUHYAUTEIBHO 3aJjlaeT B OOBSIBIIIEMBIX aHOHCAX
cBor IP-ampec B kKauecTBe Inapamerpa BGP nexthop. Bropasg KoMaHfa BKJIIOUaeT Ilepefady
COOTBeTCTBYIOIEMY iBGP-coce/ly aHOHCOB, II0JIyYeHHBIX OT JPYTUX iBGP-cocesei.

ITIpumep. HcnoavsogaHue kKomaHo 'next-hop-self' u 'route-reflector-client’.

router bgp 65535
neighbor 2.2.2.2
address-family ipv4 unicast
next-hop-self
route-map in STANDART-CLIENT
prefix-list out ANY
exit
remote-as 65535
route-reflector-client
exit

AIMUHHUCTPATUBHAasA TUCTAHIIUA IPOTOKOIa BGP

AIMUHHCTpaTUBHAsA NUCTAHIIUSA — 3TO I1apaMeTp, OIIpe/eJISI0IIUN [IPUOPUTET BCeX MapIIpyTOB,
II0JIy4aeMbIX M3 COOTBETCTBYIOIEI0 MCTOYHHMKA. ECJIM OAMH M TOT >Ke MapIUpyT CHUCTeMa
IIoJIydaeT U3 pasHbIX UCTOUYHUKOB (HallpuMep, U3 IIPOTOKOJIA AUHAMUYECKONM MapIIpyTU3allud U
U3 CTaTUYeCKHU IIPOIIMCAaHHOIO MapIIpyTa), TO OyZeT BbIOMpPaTbCA MapIIpPyT M3 HCTOYHUKA C
MeHbIlle aJMUHUCTPaTHBHOM [UCTaHIMeH. B ykKasaHHOM IIpuMepe II0 YMOJYaHUIO OyneT
BBIOpaH CTaTUYeCKUN MapIIpyT.

3HaueHUud aﬂMHHHCTpaTHBHOﬁ AUCTaHIIUKX II0 YMOJIYaHUIO IIPpUBENEHBI B TaGJII/Iue (HpI/I
IIPUHATHUHU PEIIEeHNA MEHbIIIeE 3HAUYEHUE ABJIAETCA JIy‘IH_II/IM)i

Tabauua 52. 3HAUEHUS AOMUHUCMPANUBHOU OUCMAHUUU.

ITPOTOKOJI/MCTOYHHK ApMuHuCTpaTUBHAA JucTannusa I[Ipuopurer
[TpucoeguHeHHEbIe (connected) MapipyTsl 0 1
CraTuyeckue (static) MapIIpyThI 1 2
External BGP 20 3
OSPF 110 4
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IIpOTOKOJI/UCTOYHHUK AnvuHucCTpaTUBHAA fucTaHuus Ilpumopurer

IS-IS Level-1 115 5
IS-IS Level-2 116 6
Internal BGP 120 7

3HaueHUd aﬂMI/IHI/ICTpaTI/IBHOﬁ JUCTAaHIITHH MOXHO HSMEHHUTE.

Tabauua 53. Hacmpotika adMuHucmpamueHoi oucmanyuu 0411 npomoko.ia BGP.

KomaHnpa HasnaueHue
configure ITepexo/ B pesKUM IV106aIbHOM KOHQUTYpaIUU.
router admin-distance [Tepexon B pesKUM HaCTPOMKHU pasfesa aAMUHUCTPATUBHOU

OAUCTaHIIWUH ITPOTOKOJIOB.

bgp external 0..255 3azaHue 3HaUYeHUS aSMUHUHCTPATUBHOU [UCTAHIIUU IS

MapipyToB eBGP.

bgp internal 0..255 3aZlaHyre 3HaUeHUS aJMUHUCTPATUBHOU [AUCTAHIIUU I
MapipyTosB iBGP.

root Bo3BpaT B peXuM IVI06a/IbHOM KOHQUIYpaIiuu

commit [IprMeHeHMe IIPOU3BEIeHHBIX HAaCTPOEK.

ITpumep. H3meHeHUE A0MUHUCMPAMUBHOU ducmaHyuu 015 eBGP.

router admin-distance
bgp external 112
exit

NOTE .
ONITUMAaJIbHBIMU. He cilenyeT u3aMeHATh UX 6e3 IBHOM HeOGXOHI/IMOCTI/I.

3HaueHUd aﬂMHHHCTpaTHBHOﬁ OAUCTAHIIWUH, 3aJaHHbIE€ II0 YMOJ/JIYaHHUIO, SABJIAIOTCA
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HACTPOHKA MPLS-KOMMYTAIINH U
ITPOTOKOJIA LDP

B maHHOM IvIaBe pacCMaTPUBAIOTCA IIPUHITUILI HACTPOUKH MHPpacTpyKTypsl MPLS (Multiprotocol
Label Switching) 1 mpoTokosia LDP.

Heo0xoauMpble Iaru

Jl11 oATOTOBKUA UHGpPpACTPYKTYyphl MPLS B kadyecTBe TpaHcropTa 1y L2VPN- u L3VPN-cepBUCOB
TpebyeTcs IIPOU3BECTH CIIeAYIOIIHe NeMCTBUL:

1. OmpeziesiiTE UHTEPQENCh], KOTOPble OYAYT MCIIOJIb30BAThHCA /I COeJUHEHUsS C COCeJHUMHU
MPLS-MapiipyTusaTopaMy;

2. HacTpouTh Ha yCTPOMCTBE M HAa COOTBETCTBYKOIIMX MHTepdericax TpebyeMbli IIPOTOKOI IGP
(OSPF 6o IS-IS);

3. HacTpouTh Ha YCTpPOMCTBE M Ha COOTBETCTBYIOIIUX HHTepdercax IIPOTOKoa LDP mia
pacipocTpaHeHusa TPaHCIOPTHLIX MPLS-MeTOK.

KoHeYHBIM pe3ysIbTaTOM HaCTPOUKU SBJSIeTCS HaJIW4YHhe TPAHCIOPTHBIX METOK B TabJsmie mpls
ldp forwarding:

IIpumep. Bvigod 'show mpls 1dp forwarding':

0/ME5100:Router# show mpls 1dp forwarding

Codes:
R = Remote LFA FRR backup

Prefix Label(s) out Outgoing Interface Next Hop flags
2.2.2.2/32 ImpNull te 0/0/5 100.100.12.1
4.4.4.4/32 ImpNull te 0/0/7 100.100.14.0

0/ME5100:Routert

IIpeaBapuTesbHas HacTponka IGP

HacTpoiika IpoToK0JI0B BHyTpeHHero 1uIr3a IGP (IS-IS u OSPF) ommcaHa B COOTBETCTBYIOLIUX
paszesax JaHHOTO PyKOBOACTBA. B 061ieM ciaydyae TpebyeTcss IIpoBecTU 6a30BYH0 KOHQUIYpAIIUIO
U BKIroueHUe IGP Ha nHTepdelicax K COCeJHUM MapILIpyTHU3aTOpaM.

[ToMuMO 3TOro, HeOo6XOAWMO BBHIOpaTh Ha YyCTpoucTBe loopback-uHTepderic B I106aJIbHOM
TabJyvile MapIIpyTU3alllM, ajfpec KOTOpOro OyheT HCIIOJIb30BAaThCI B KauecTBe router-id masa
npoTokosioB IGP u LDP, ¥ TakyKe BKJIFOUUTH €ro B IIpoliecc Mapuipytusanuu IGP (bkesaTeJbHO B
IIaCCUBHOM pe’kKume).
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ITodzomosxka koHguzypauuu IGP Ha npumepe npomokoaa IS-IS:

interface tengigabitethernet 0/0/5
mtu 9192
description "to AR2(2.2.2.2) te 0/0/5"
ipv4 address 100.100.12.0/31

exit

interface tengigabitethernet 0/0/7
mtu 9192
description "to DR1(4.4.4.4) te 0/1/7"
ipv4 address 100.100.14.1/31

exit

interface loopback 1
ipv4 address 1.1.1.1/32
description "Main loopback"
exit

router isis test

interface loopback 1
address-family ipv4 unicast
exit
passive

exit

interface tengigabitethernet 0/0/5
address-family ipv4 unicast

bfd fast-detect

exit
hello-padding disable
ldp-igp-synchronization
point-to-point

exit

interface tengigabitethernet 0/0/7
address-family ipv4 unicast

bfd fast-detect

exit
hello-padding adaptive
point-to-point

exit

host-name Router

ipv4-te-level level-2

level level-2
metric-style wide

exit

net 49.0001.0010.0100.1001.00

exit

B mpomecce HaCcTpOWMKM NOpoToKosa LDP Heo6X0AMMO IIPOBEPUTH HaJIW4yhe B Tabsulle
MapIlIpyTHU3aluUu BCeX IIyTel, I KOTOPBIX IIpeAIIoIaraeTcs BhlZieJleHUue TPaHCIIOPTHHIX MeTOK.
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TpaHciopTHBIe MeTKU OYAYT BbIeJI€HBl TOJBKO /IS TeX IIyTeld, KOTOpble UMEeHT KOPpeKTHHIe
MapuIpyTsl B IGP U /11 KOTOPBIX IT0JIy4YeHbl COOTBEeTCTBYI0IME LDP Label Mapping.

HacTtporika nporokosia LDP

/11 3a11yCcKa ¥ HaCTPOMKU IIpoToKosia LDP Heo6xomuMo:

1. 3agate router-id giaa LDP (pexomeHAyeTcs BBIOpaThb "OCHOBHOM

Al

loopback-unTepderic u B

KauecTBe Router ID B34Th ero agpec, komagzaa 'mpls ldp router-id');

2. BKIFOUUTH Ha UHTepdericax B CTOPOHY CoCeZiel Imporecc aBTooOHapykeHus LDP (komaHaamMu

‘mpls ldp discovery interface');

3. BxiItouuTh Ha HMHTepdeiicax B CTOPOHY cocefiedl Iporiecc MPLS-KoMMyTaniuu (KoMaHaMU

'mpls forwarding interface');

4. BKJIHOUYUTL B TIIpoTOoKosg LDP

cooTBeTCTBYIOIIHEe loopback-uHTepdelickl yCcTpoMCTBa

(komanmamu 'mpls forwarding interface').

MapmpytusaTopsl cepun ME aHOHCcUpPYIOT cocensaMm 110 LDP TOJBKO cBOU
loopback-unTepdericel, BkiroueHHble B LDP komanHzo# 'mpls forwarding

IMPORTANT

interface'. B ciydae, ecii [u3aliH CeTH IIpejIiosiaraeT aHoOHC B LDP Taxoke

U aJpecoB ceTell 00BIUHBIX HUHTEPPEHCcoB, TpebyeTcsl 0TAeIbHAsI HaCTporKa
peaucTpubyu connected-ceteir kKoMaHZoMU 'mpls ldp address-family ipv4
unicast redistribution connected"'.

Tabauua 54. bazosast Hacmpotika LDP.

KomaHnpa

configure

mpls

router-id IPv4_ADDR

penultimate-hop-popping disable

transport-address IPv4 ADDR
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Ha3umaueHue

Ilepexo[ B pesKUM I1006a/IbHOM KOHQUTYpAITUH.

[Iepexo/; B peXKUM HACTPOMKU IIapaMeTpOB U IIPOTOKOJIOB
MPLS.

3azanue Router ID mig riportecca LDP.

(ommuoHa/bHO) OTKIIOUeHHMe MexaHusMa MPLS PHP
(cHATHUS  TPaHCIIOPTHOM MeTKH Ha IIpejlocjefHeM
MapIIpyTe).

[ IIpUMeHeHUs TAHHOU
HaCTpPOMKU IIOTPebyeTCsl BPYUYHYIO
IepeyCTaHOBUTH LDP-ceccun C
COCeIsIMU.

IMPORTANT

(omoHaNbHO) 3ajaHue TPAHCOOPTHOIO ajpeca s
npotokosia LDP. PekoMeHayeTcd SIBHO 3a/iaBaTh [JaHHBIU

azipec.



Komanpga HasHaueHue

Ldp Ilepexof B pesKMM HACTPOHUKHU IPOTOKoJIa LDP.

discovery interface { Jlo6aBleHHe  COOTBETCTBYIOLEro HHTepderica (TG0
tengigabitethernet | bundle-ether cabuHTepderica) B IIpoilecC aBTOOOHapyKeHHs1 LDP u

| fortygigabitethernet | Imepexol B PpPeXWM HaCTPOMKU IapaMeTpoB LDP g
hundredgigabitethernet } num PExXoA P . P P P 4
JaHHOIO UHTepdeiica.

bfd fast-detect (onIHMoHa/NbLHO)  BK/IOYWeHMe  IpoTokosa BFD  zd
o6Hapy>KeHHBIX coce/ielf Ha TaHHOM HHTepdetice.

shutdown (omuoHanbHO)  [JleakTmBanusa — LDP  discovery  Ha
HHTepderice.

exit Bo3BpaT B peKUM HaCTPOMKU IIPOoTOKoJIa LDP.

neighbor IPv4 ADDR Co3manue B KoHQUIyparuu targeted-cecCUU C yKa3aHHBIM

COCe/IOM U IIEPEXO0/T B Pe’KUM HAaCTPOMKH 3TOH CECCHU.

CospaHue targeted-ceccuil Tpe6yeTCs TOJIBKO
B ciaydae ucnoosb3oBaHua L2VPN c¢ LDP-

NOTE . .
CUTHaJIA3alluew, CM.COOTBETCTBYIOIIHUHI
paspzes PyKoBOzCTBa.
hello-holdtime SECONDS (OmmmoHanbHO) HacTpoiika COOTBETCTBYIOIIIMX TanMepoB
holdtime-interval SECONDS Ha targeted-ceccun.
bfd fast-detect (OmIMoHAMBHO) BKIIIOUueHHMe Ha [JaHHOH targeted-ceccHu

npotokoJsa BFD.

shutdown (OmroHanbHO) AZMUHUCTPATUBHOE OTK/IIOUEHUe NaHHOU
targeted-ceccumuu.

root BosBpart B pe’XuM I100a/IbHOU KOHQUTYpaIlHU.

commit HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

Tabauua 55. BkaroueHue kommymauuu MPLS Ha uHmepdgeticax.

KomaHnpa HasnaueHue

configure Ilepexop B pesXUM I7106a7IbHOM KOHQUTYpaITUN.

mpls Ilepexon B pesKMM HaCTPOMKH IIapaMeTPOB M IIPOTOKOJIOB
MPLS.
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Komanpga HasHaueHue

forwarding [lepexofl B peXXKUM HACTPOMKM I1apamMeTpoB MPLS-
KOMMyTAITHH Ha yCTPOHCTBE.

interface { loopback | BxiroueHre MPLS-KOMMyTaIlii Ha [JaHHOM HHTepderice
tengigabitethernet | bundle-ether .5, caGumrepdeitce. OGs3aTeLHO BKIIOUSH e B TAHHBI

} num CIIMCOK Takke TexX loopback-uHTepdericoB, KOTOpEIE
ITaHUPYeTCd aHOHCUPOBATE cocenam 110 LDP.
commit [IprMeHeHMe IIPOU3BEIEHHBIX HAaCTPOEK.

ITpumep. Hacmpotika MPLS LDP Ha d8yx uHmepdgeticax.

mpls

forwarding
interface tengigabitethernet 0/0/5
interface tengigabitethernet 0/0/7

exit

ldp
discovery interface tengigabitethernet 0/0/5
exit
discovery interface tengigabitethernet 0/0/7
exit
neighbor 2.2.2.2

bfd fast-detect
exit
neighbor 4.4.4.4
bfd fast-detect

exit

exit

router-id 1.1.1.1

transport-address 1.1.1.1

exit

LDP-IGP cuHxpoHHu3anmus

Jl71s1 ceTel, UCOIB3YOMUX LDP, iMeeTcs BCIIOMOraTe/IbHbIM MeXaHU3M, IIOMOTarIUi 136eKaThb
OIMO0YHOI0 HalpaBjeHUd Tpaduka B HepaboTocmocobHoe coemuHeHUe (blackhole). /laHHBIN
MeXaHN3M HasblBaeTCd CHHXpoHusalmer LDP-IGP U mmpegHasHayeH jI9 UCIOJIB30BaHUI HA TeX
COeJUHEeHUSX, I7e NO/DKHBI OMHOBpeMeHHO paboTaTh LDP 1 mpoToKobI IGP.

MexaHU3M U IIPUHITUIIBI €0 paboTel omrcaHbl B RFC5443 ("LDP IGP Synchronization”).

CyTb paboThl JaHHOIO MeXaHW3Ma 3aKJII04YaeTcs B TOM, YTO IIPU OTCYTCTBUM aKTHUBHBIX LDP-
COCeICTB Ha TOM UHTepderice, Ime OHU OBITH MOJDKHBI, HpoTOoKoa IGP (IS-IS miau OSPF)
aBTOMaTUYeCKU yBeJINUMBaeT CTOMMOCTD JAHHOI'0 UHTepderica C I1eJIbI0 MaKCUMaIbHO HaJle)KHO
UCKJIIOUUTH ero U3 IIyTey IIPOX0’KAeHUs TpaduKa.
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JTOT MeXaHU3M II03BOJISIET WUCK/IIOUUTH CUTyaI[uH, KOTZa M3-3a OIIHOKM B KOHQUTYpAIlUH WA
cbosix B paboTe cructeM Tpaduk OyfeT HaIpaBJSATHCI B COENUHEHHS, Ha KOTOPBIX IIPO/I0JDKAET
paboTaTh IGP, HO mepecTaJs pa6oraTh LDP.

BruItoueHre JaHHOTO MeXaHHW3Ma IIPOU3BOUTCS IIOMHTepPPEeNCHO B KOHPUTYPAITMOHHBIX 6JI0Kax
apoToKoJIoB IS-IS mitm OSPF komaHmo# ' 1dp-igp-synchronization'.

ITpumep. BkaroueHue LDP-IGP cuHxpoHusayuu Ha uHmepgetice npomoko.a IS-IS:

router isis eltex-test
interface tengigabitethernet 0/0/5
1dp-igp-synchronization
exit
exit

ITpumep. BksroueHue LDP-IGP cuHxpoHu3ayuu Ha uHmepdgetice npomokoaa OSPFv2:

router ospfv2 test
area 0.0.0.0
interface bundle-ether 7.400
1dp-igp-synchronization
exit
exit
exit

Bxiarouyenue B LDP pomotHUTE/ILHBIX HHTEP(PENCOB
(pegucTpuOyIHI)

ITIo ymosiyaHui0 IIpoTokog LDP ¢opmupyer label mappings Toabko g azpecoB loopback-
UHTeP)eiCOB CUCTEMBI.

B ciydae, ecd qu3aliH ceTH IIpefliojiaraeT aHOHC B LDP Takoke M aipecoB CeTed OOBIYHBIX
uHTepdelcoB (a TakKe MapIIPyTOB, ITOJy4YeHHBIX 0T BGP), TpebGyeTcd OTHesibHAasE HaCTpPOMKa
penucTpubyruu  connected-cete KomaHgou 'mpls  1ldp  address-family  ipv4  unicast
redistribution connected'.

Tabauua 56. Peducmpubyuyus 6 LDP.

Komanpga HasHaueHue

configure ITepexof; B pe>XUM IVI00aJIbHOM KOHQUI'YPaIlHHU.

mpls ITepexo B pesKMM HaCTPOMKH ITapaMeTpOB U IIPOTOKOJIOB
MPLS.

Ldp Ilepexof B pesKUM HaCTPOMKH IIpoTOKosIa LDP.
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KomaHnpa

address-family ipv4 unicast
redistribution { connected | bgp |

local } RULE_NAME

match prefix IPv4PREFIX/MASK

priority RULE_PRIORITY

redistribute disable

exit

root

commit
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Ha3umaueHue

CospmaHue IIpaBUIa peUCcTpUOyIMU ¢ UMeHeM RULE NAME
U3 yKa3aHHOTo ucrouHuka (bgp/connected/local) u mepexop
B Pe’XKHUM HACTPOUKHU 3TOTO IIpaBUJIA.

(onmyoHasbHO) VKasaHue QUIbTPA, UCIO0JIb3YeMOTO MAJIs
IaHHOTO IIpaBUJIa.

IIpy yKasaHuUM TakKoro GQuubTpa IIpaBUIO Oyzer
JleHICTBOBATh TOJIBKO Ha MapIIPYyTHI, CTPOTO COBIIAZAXOIIIHe
¢ 3alaHHBIM IPVv4PREFIX/MASK.

YCTaHOBUTH IIPUOPUTET JAHHOTO IIpaBUJIa PeJUCTPUOYITHIH.
[IpaBUIa PeJUCTPUOYITUM BBHITIOTHSIOTCSI 110 OYEpemau OT
HU3KOTO 3HAueHWs] IIpUOpUTeTa K  BBICOKOMY U
cpabaThIBAIOT II0 IIEPBOMY BXOXKIeHHI0. TakKUM 06pasoM,
MapIIpyT, IOaBIIHNH, HalIpUMep, B IIepBoe IIpaBUJIo, 6y/eT
nepegad B LDP comracHO HAcTpoeK 3TOTO IIpaBHjIa W He
6yzmeT 06pabaThIBaThCS IOCAEAYIOIIMME IIpaBUIaMH.

3anpeTUTh PEeNUCTPUOYIIMI0 MapIIpyTOB, IIOIIABIIHUX B
TeKylllee IIpaBMJIO. IIpU BBINIOJIHEHUM [NaHHOW KOMAaH[bI
TeKylllee IIPaBHUJIO CTAHOBUTCS 3alIPeIatoIIM.

BrIX0[1 M3 pe’KrMa HaCTPOUKHU IIpaBUJla PeAUCTPUOYITUH.
Jlajiee MO>KHO HaCTPOUTH CJIeAYIOIIMe IIpaBUjia — JIJI TOTO
’)Ke CaMOro HCTOYHUKA, JUO0 [JI1 JIPYyTUX HCTOYHHUKOB
pPenucTpUOyITHH.

Bo3Bpart B peXuM I7106aIbHOM KOHQUTYpaITHH.

[IpuMeHeHMe IIPOU3BeJeHHBIX HACTPOEK.



ITpumep. Hacmpolika peducmpubyuuu, komopas no3goaum LDP 06v56849mb MemKu 015 connected-
cemell ecex unmepdgelicos, 3a uckaroveHuem 100.100.12.0/31.

mpls
ldp
address-family ipv4 unicast redistribution connected LDP-CONN10
priority 10
redistribute disable
match prefix 100.100.12.0/31
exit
address-family ipv4 unicast redistribution connected LDP-CONN20
priority 20
exit
exit
exit

IIpoBepka padoThI NpoTOKOJIa LDP 1

AHATHOCTHYECKHNE KOMAaH/IbI

show mpls ldp bindings

KoMaH/1a BRIBOAUT JIOKaJIbHBIE (' local') u yraseHHsble ('remote') FEC/MeTKHU. [JOCTYITHBI QUIBTPHI
10 MeTKaM, cocegaM wiu npedukcy FEC.
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IIpumep. show mpls ldp bindings remote
0/ME5100:Router# show mpls ldp bindings remote

2.2.2.2/32
local binding: 2.2.2.2:0, label 3
State: mapping-established, type: prefix
Interface: Tengigabitethernet 0/0/5

2.2.2.2/32
local binding: 4.4.4.4:0, label 821
State: mapping-liberally-retained, type: prefix
Interface:

2.2.2.255/32
local binding: 2.2.2.2:0, label 3
State: mapping-liberally-retained, type: prefix
Interface:

4.4.4.4/32
local binding: 2.2.2.2:0, label 426
State: mapping-liberally-retained, type: prefix
Interface:

4.4.4.4/32
local binding: 4.4.4.4:0, label 3
State: mapping-established, type: prefix
Interface: Tengigabitethernet 0/0/7

0/ME5100:Router#

show mpls ldp forwarding

KoMaHJja BBIBOAUT TabGJIHIly aKTHUBHBIX LSP. /oCTYIIHBI QMJIBTPHI II0 nexthop W 10 IpedHUKCy
Ha3HaYeHUsL.

ITpumep. show mpls ldp forwarding
0/ME5100:Router1# show mpls 1dp forwarding

Codes:
R = Remote LFA FRR backup

Prefix Label(s) out Outgoing Interface Next Hop flags
2.2.2.2/32 437 te 0/0/5 100.100.12.1
4.4.4.4/32 ImpNull te 0/0/7 100.100.14.0

0/ME5100:Router1#

show mpls 1dp igp sync

BriBopz cocTosgHusa LDP-IGP cMHXpOHU3aIluu Ha HHTepdericax.
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Ipumep. show mpls ldp igp sync.

0/ME5100:Router1# show mpls 1dp igp sync
Thu Jan 24 16:35:03 2019

LDP-ISIS sync

Interface LDP state Metric
te 0/0/5 up normal
te 0/0/6 down maximum

LDP-0SPF sync

0/ME5100:Router1#

show mpls ldp neighbors
BrIBOJI IIepeyHs, COCTOSITHUA U CTaTUCTUKU 110 LDP-coceiaM cUCTEMEI.

ITpumep. show mpls ldp neighbors.
0/ME5100:Router# show mpls ldp neighbors detail

LDPv1 peer: 1.0.0.1:0
Current state: operational, role: active
TCP connection: 1.0.0.1, MD5 off
Label distribution method: downstream-unsolicited
Session uptime: 03h46m06s
Keepalive interval: 7 secs
Session holdtime: 40 secs (own 40 secs, peer 40 secs)
Next keepalive in: 4 secs, session expires in: 37 secs
Established adjacencies:
link, bul, holdtime: 14 secs, bfd: none (not-required)
targeted, with 1.0.0.1, holdtime: 34 secs, bfd: none (not-required)
Negotiated maximum PDUs length: 4096 octets
Graceful Restart support: peer is false, local is false
Peer reconnect time: @ secs, recovery time: @ secs
Addresses bound to session:
1.0.0.1
192.168.55.2
192.168.55.5
192.168.55.17
Labels received from neighbor:
3, type: prefix, installed: yes, bul
27, type: prefix, installed: no
Stats:
@ unknown message count, @ unknown tlv count

LDPv1 peer: 1.0.0.2:0
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Current state: operational, role: active
TCP connection: 1.0.0.2, MD5 off
Label distribution method: downstream-unsolicited
Session uptime: 03h46m47s
Keepalive interval: 7 secs
Session holdtime: 40 secs (own 40 secs, peer 40 secs)
Next keepalive in: 4 secs, session expires in: 37 secs
Established adjacencies:

link, bu2, holdtime: 10 secs, bfd: none (not-required)
Negotiated maximum PDUs length: 4096 octets
Graceful Restart support: peer is false, local is false
Peer reconnect time: @ secs, recovery time: @ secs
Addresses bound to session:

1.0.0.2

192.168.55.6

192.168.55.13

192.168.55.22
Labels received from neighbor:

35, type: prefix, installed: no

3, type: prefix, installed: yes, bu2
Stats:

@ unknown message count, @ unknown tlv count

show mpls ldp parameters

BBIBOJT MTHGOPMAITHU 06 UMEIOIITUXCS COCeSIX U 3a/ieicCTBOBaHHBIX B LDP mHTepdericax CUCTEMEL.
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IIpumep. show mpls ldp parameters.
0/ME5100:Router# show mpls 1dp parameters

LDP Parameters:
Router ID: 1.1.1.1
Transport address: 1.1.1.1
Graceful Restart:
Status: disabled
Reconnect Timeout: 200 sec, Forwarding State Holdtime: 200 sec

Neighbors:

Peer address: 2.2.2.2
BFD status: enabled
Holdtime interval: 40 sec
Hello interval: @ sec

Peer address: 4.4.4.4
BFD status: enabled
Holdtime interval: 40 sec
Hello interval: @ sec

Interfaces:

Interface Tengigabitethernet 0/0/5
BFD status: disabled
Holdtime interval: 40 sec
Hello interval: 15 sec

Interface Tengigabitethernet 0/0/6
BFD status: disabled
Holdtime interval: 40 sec
Hello interval: 15 sec

Interface Tengigabitethernet 0/0/7
BFD status: disabled
Holdtime interval: 40 sec
Hello interval: 15 sec
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HACTPOHKA MPLS L3VPN

B maHHOM IJIaBe pacCMaTpPHUBAKOTCA IIPHUHITMIIEI OPraHU3alMd M HACTPOMKU BHPTYaJIbHBIX
YaCTHBIX ceTell TpeTbero ypoBHA (Layer 3 VPN, L3VPN), HCII0/Ib3YIOIUX B KauecTBe TPaHCIIOPTa
TexHoJIoru MPLS.

IToxr cepBucoM L3VPN 3mech W [Jajsee IiojpadyMeBaeTcs 000C00JIeHHOE IIPOCTPAHCTBO
MaplIpyTHU3anUuy (C MCII0OJIb30BaHUEM IIPOTOKOJIOB ceMeicTBa IP). Takoe IIpOCTPaHCTBO HMeeT
COOCTBEHHYK Tabuully MapuipyTusanuy, Tabauny ARP/ND U OTAeJbHBIM CIIMCOK L3-
UuHTepdelicoB, BKIHUYEHHBIX B Hero. CepBuc L3VPN 1o3BoJisieT ysJjaM, IIOAKIHYEHHBIM K ero
uHtepdericam, nmepegaBath IP-Tpaduk MeXxay (1 TOJIBKO MeKIy) COO0H.

Heo0xoauMpble 1aru

Ji1g obecrieueHus pabotsl cepBruca MPLS L3VPN TpebyeTcs BBIIIOJHUTD CIeLYIOIHe AeHCTBUL:

1. HacTpouTh HHPPACTPYKTYpPy PaclpoCcTpaHeHUs TPAaHCIIOPTHBIX MeTOK (cM. 1aBy "HacTpoiika
MPLS-koMmMyTaniii U HOpoTokosia LDP"), To ecTh o006eCleduTh CBSSHOCTHL C JPYTUMHU
YCTPOMCTBaMHU CETH;

2. CosmaTh M HAaCTPOUTH Ha MaplIpyTH3aTope 3K3eMIUIAP VRF, BKIIOUUTH B 3TOT 3K3eMILIAD
TpebyeMble HHTePEUCH];

3. ObecreyuTh Iepeady MapIIPyTHOM HMHQOpPMAIMHU JaHHOTO 3k3eMIuisipa VRF K ApyruM
YCTPOMCTBAM CETH IIPH IIOMOIIU IpoToKosa MP-BGP ¢ HCcII0/Ib30BaHHUEM aIpeCcHOTr0 CeMercTBa
VPNvV4 unicast.

KoHeuHBIM pe3yJIbTaTOM HACTPOMKH SBJIIETCA IIOIBJIEHHE CBA3HOCTH MEXAy V3JIaMH,
MOJK/II0UeHHBIMU K VRF Ha pasjIMuHBIX MaplIpyTHU3aToOpax ceTH (To ecTb o6beguHeHHe VRF Ha
pasHBIX MapiIpyTusaTopax 4depe3 MPLS-TpancmopT). IIpr 3TOM [Oo/DKHA OBITH obecredyeHa
neperava cepBUCHBIX MPLS-meTok g cepBuca L3VPN mocpemcrBoM MP-BGP u 1epemauda
TPaHCIIOPTHBIX METOK /I LOCTH)KeHUA nexXthop-afipecoB I10/Iy4YeHHBIX BGP-MapIpyToB.

Cospanue 3k3eMILIIpoB VRF u Texnosorus VRF Lite

J11s1 pa6oTel cepBrca L3VPN Heo6X0UMO cO37jaTh B KOHQUTYpaIlUU YCTPOUCcTBa ak3eMILIsIp VRF u
BKJ/IIOUMTDH B HETro TpebyeMble MHTep(eCh.

B ciyuae, eciu VRF IIpuMeHSIeTCI TOJILKO Ha OJHOM MapIlIpyTHU3aTOpe, TEXHOJIOTHUS HMeeT
HasBaHue VRF Lite ("o6jsierueHHEBIN" VRF).

Tabauya 57. Co3daHue u Hacmpotika sksemnaapa VRF.
Komanpga HasnauyeHue

configure [Tepexof B pesKuM 171062/ IbHOM KOHQUTYPALIH.
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KomaHnpa

vrf VRE_NAME

rd RD

maximum prefix MAX ROUTES

import route-target
RT COMMUNITY_VALUE

export route-target
RT COMMUNITY VALUE

description STRING

root

commit

NOTE B
UHTEePDECHI.

Ha3umaueHue

CospmaHue B KOHQUIYpAIlMU YCTPOMCTBa 9K3eMIurapa VRFE ¢
umeHeM VRF_NAME U miepexo]] B pe’KUM HACTPOUKHU 3TOTO
9K3eMILIIpa.

3anmanue Route Distinguisher mis raHHoro sk3eMiuisipa VRE.
[TapameTp sBJIsIeTCd 00s3aTeJIbHBIM IIpU co3aHuU VRF.

Jonyctumble GOPMEI 3a/TaHUS:

e ASN:Nr —co 3HaueHusMHu [0..65535]:[0..4294967295],
[0..4294967295]:[0..65535];

e IPv4:Nr —co 3HaueHusMu A.B.C.D:[0..65535]; 3meck B
KauecTBe IPv4-asipeca peKOMeHyeTCsI IPUMEHSITh aZpec
ocHOBHOTrO loopback-uHTepderica MapiIpyTH3aTopa.

(omoHa/JIbHO) YCTaHOBKA OrpaHUYeHUs KOJIUYeCcTBa
MapLIPyTOB BHYTPU 3K3eMILIgpa VRE.

(omroHaILHO) YCTaHOBKA IlepeyHs 3HaUeHUU route-target
extended community, VPNv4 BGP-IiyTH ¢ KOTOPBIMHU OyAyT
yCTaHaBJIUBAThCA B TabJIMIly MapIIPyTHU3alluU 3K3eMILIsIpa
VRF (cM. HrKe paszes1 "Route-target u Route Distinguisher").
dopmar 3samaHua RT COMMUNITY VALUE aHaJoTU4YeH
dopmarty mmapamerpa RD.

(onmyoHaIbLHO) YCTaHOBKA IlepeuHs 3HaUeHUU route-target
extended community, ¢ KOTOPEIMHA MapIIpPyThl U3 JaHHOIO
sk3emiuigpa VRF 6ynyT aHoHcupoBaThcd B VPNv4 BGP (cm.
HIDKe pasjena "Route-target v Route Distinguisher").

®opmar 3samaHua RT COMMUNITY VALUE aHaJlOoTUYeH
dopmarty rmapametpa RD.

(omIMoHaIBLHO) 3azmaHue CTPOKOBOTIO OIIMCaHUA
aksemiurgpa VRE.

Bo3BpaT B peXuM I7106aIbHOM KOHQUTYpaAITUH.

[IppMeHeHUe IIPOM3Be/JeHHbIX HaCTPOeK.

[Tocie cosmaHUsg M HACTPOMKHU 3sKk3eMIugpa VRF MOXKHO [06aBJSITH B Hero
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ITpumep. Hacmpoiika sk3emnaapa VRF ¢ dgyms uHmepgeticamu 8 HEm. Hacmpoiika npouszeooumcs Ha
‘ycmpoticmee Routerl.

vrf example
description "Example L3VPN service"
rd 1.1.1.1:100
import route-target 65535:100
export route-target 65535:100

exit

interface tengigabitethernet 0/0/17.1100
vrf example
description "CE interface 1 on Router1"
ipv4 address 100.100.1.1/24
encapsulation outer-vid 1100

exit

interface tengigabitethernet 0/0/17.1200
vrf example
description "CE interface 2 on Router1"
ipv4 address 100.100.2.1/24
encapsulation outer-vid 1200

exit
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IIpumep. /luazHocmuka c030aHHO20 IK3EMNAPA — 006ULas uH@Gopmauus, mabauya mapupymos u ARP-
mabauua.

0/ME5100:Router1# show vrf example

Route distinguisher: 1.1.1.1:100

Description: Example L3VPN service
Import from route-target:
65535:100
Export to route-target:
65535:100
Interfaces:

Tengigabitethernet0/0/17.1100
Tengigabitethernet0/0/17.1200
Total entries: 2

0/ME5100:Router1# show route vrf example

Codes: C - connected, S - static, 0 - OSPF, B - BGP, L - local

IA - OSPF inter area, EA - OSPF intra area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
ET - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2,

LET - IS-IS levell external, LE2 - IS-IS level2 external
BI - BGP internal, BE - BGP external, BV - BGP vpn,

BL - BGP labeled

100.100.1.0/24 is directly connected, 00h01m12s, te 0/0/17.1100
100.100.1.1/32 is directly connected, 00h01m12s, te 0/0/17.1100
100.100.2.0/24 is directly connected, 00h01m12s, te 0/0/17.1200
100.100.2.1/32 is directly connected, 00h@1m12s, te 0/0/17.1200

— O MO

Total route count: 4
0/ME5100:Router1# show arp vrf example

ARP aging time is 240 minutes

IP address Age Hardware address State VRF
Interface

100.100.1.1 00:00:00 a8:f9:4b:8b:bb:b1 Interface example te
0/0/17.1100

100.100.2.1 00:00:00 a8:f9:4b:8b:bb:b1 Interface example te

0/0/17.1200

Total entries: 2
0/ME5100:Router1#

127



B KauecTBe WJUIIOCTPAITUU [JIs1 JaJbHeHIllell HaCTPOMKU IpPHUBeNeM TakKe IIPHUMeEpP CO3LaHUS
TaKOTO ’Ke 3Kk3eMILIsIpa VRF Ha pyroM MapIipyTH3aTope.

IIpumep. Hacmpotika akzemnaapa VRF ¢ 00Hum uHmepdgeiicom. Hacmpotika npouzgooumcs Ha
ycmpoticmee Router?2.

interface tengigabitethernet 0/0/17.1300
vrf example
description "CE interface 1 on Router2"
ipv4 address 100.100.3.1/24
encapsulation outer-vid 1300

exit

vrf example
description "Example L3VPN service"
rd 2.2.2.2:100
import route-target 65535:100
export route-target 65535:100

exit

IIpumep. Mapwpymul 8 sksemnasape VRF Ha Router?2.

0/ME5100:Router2# show route vrf example
Tue Jan 29 13:35:25 2019
Codes: C - connected, S - static, 0 - OSPF, B - BGP, L - local

IA - OSPF inter area, EA - OSPF intra area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2,
LET - IS-IS levell external, LE2 - IS-IS level2 external
BI - BGP internal, BE - BGP external, BV - BGP vpn,
BL - BGP labeled

C 100.100.3.0/24 is directly connected, 00h01m21s, te 0/0/17.1300
L 100.100.3.1/32 is directly connected, 00h01m21s, te 0/0/17.1300

Total route count: 2

Hactpoiika MP-BGP

J1a mepemadyu MapLIpyTHoOM wmHpopMaruu L3VPN Ha Jpyrue ycCTpOMCTBa CEeTH HEOOXOLUMO
HUCII0JIb30BaTh IIPoToKoJ MP-BGP. MHpopmarua o mapiipyraXx L3VPN 6yneT 06baABIATECA BGP-
COCe/IsIM TI0 CEeCCUAM C aJipeCcHbIM ceMelicTBOM VPNV4 unicast.

Takum 06pasoM, Ha YCTPOMCTBE JOJ/DKEH OBITH IIpeJBapUTeJbHO 3allyllleH U CKOHQUIYPUPOBaH
Ipolecc MapipyTusanuu BGP, rmocsie yero Mo>KHO 100aBJIITh HEOOXOIUMBIX COCeZ[e.

Tabauya 58. Hacmpotika BGP-coceda 015 nepedauu mapuipymos L3VPN.
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KomaHnpa

confiqure

router bgp ASN

neighbor A.B.C.D

description "STRING"

remote-as ASN

send-community

send-community-ext

address-family vpnv4 unicast

exit

update-source IPv4 ADDR

Ha3umaueHue

[Tepexof B pesXUM IVI00aJIbHOM KOHQUIYPAIIHHU.

[Iepexofi B pe’KUM HaCTPOUKH ITpoIiecca MapIIpyTU3aIlUH.

Co3maHue MPOTOKOJILHOTO COcefla B IVIOOAJIBHOM TalG/IHIle
MapHIIPYTH3aIHA U TI€PeX0l B PEKHUM HACTPOMKH €ro
ImapaMeTpoB.

[Tepemaua MapIIPyTHOMX
nHoopmanuu  L3VPN  Bo3MOXKHa
TOJIBKO COCeJsIM B  IVI0O6aJbHOM
TabJIMIe MapIIPyTHU3aL[AH.

IMPORTANT

(ommyoHasbHO) 3ajjaHue TeKCTOBOM CTPOKU — OIHMCAHUA
IIPOTOKOJILHOTO COCe/Ia.

3azaeT HOMep aBTOHOMHOM cucTeMbl BGP-coceza.
L3VPN-ceccuu nofiep>KUBArOTCA TOJIBKO 11 iIBGP-cocezeri.

BkiIrogaeT OTIIpaBKY IlapaMeTpa community B OTChlJIaeMBbIX
cocefly aHOHcCaX. II0 yMoOJYaHHUIO IIapaMeTphl community
YIQJIAI0TCS U3 OTIIPaBJIIeMbIX aHOHCOB.

Jia  KoppekTHO¥ pa6orel L3VPN oTmpaBKy extended
community peKOMeHlyeTCsI BKJIH0YaTh.

BruirouaeT OTIIpaBKy IapaMeTrpa extended community B
OTCBhUIAEMBIX cOocefly aHOHcaX. IIo yMOIYaHUIO ITapaMeTphl
extended community yIaJISl0TCS U3 OTIIPaBJIIeMbIX aHOHCOB.
Jia  KoppekTHO pa6orel L3VPN oTmpaBkKy extended
community He06X0 MO BK/IIOYAaTh.

BrilroueHrMe Ha [JaHHOM CoOCefle aJpecHOro CeMeMCcTBa
VPNvV4 unicast (o6s3aTesbHO 111 pa6oTsl L3VPN/IPv4) u
Iepexof B pe;KuUM HaCTPOeK JaHHOI0 CeMeMCTBa.

BHyTpH cemelicTBa IIpU HEOOXOJUMOCTH MOKHO IIPOBECTH
COOTBETCTBYIOIYI0 HAaCTPOMKY IIOJUTUK MapIlIpyTHU3aIiiH
[UId Tlepelaur/IipueMa aHOHCOB OT TeKylero BGP-cocepa.

BosBpart B pesxum HacTpoek BGP-cocefa.

3aganue IPv4-ampeca, ¢ KOTOpPOro OyfeT IIPOM3BOJUTHCS
B3auUMOJIEYiCTBMe €  cocefoM. JIaHHBIM  IIapaMeTp
pexoMeHyeTcs BCerja yKasblBaTh A1 iIBGP-ceccuii.
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Komanpga HasHaueHue

root BBIXO/1 B pesKUM IJI00a/IbHOM KOHQUTYPaALH.

commi t [IppMeHeHHe ITPOH3BeIeHHBIX HACTPOEK.

IIpumep. Hacmpotika MP-BGP ceccuu medcdy Router1 u Router2, koHguzypayus Routerl:

router bgp 65535

bgp router-id 1.1.1.1

neighbor 2.2.2.2
address-family vpnv4 unicast
exit
remote-as 65535
send-community
send-community-ext
update-source 1.1.1.1

exit

IIpumep. Hacmpotika MP-BGP ceccuu medcdy Router1 u Router2, koHguzypayus Router2:

router bgp 65535

bgp router-id 2.2.2.2

neighbor 1.1.1.1.
address-family vpnv4 unicast
exit
remote-as 65535
send-community
send-community-ext
update-source 2.2.2.2

exit
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IIpumep. Konmpo.ib ycmanogneHust BGP-ceccuu ¢ coomeemcemeyrouiumu AFI/SAFI:
0/ME5100:Router1# show bgp vpnv4 unicast summary

BGP router identifier 1.1.1.1, local AS number 12389
Graceful Restart is disabled

BGP table state: active

BGP scan interval: 120 secs

Neighbor AS MsgRcvd MsgSent Up/Down
St/PfxRcd
2.2.2.2 12389 54452 54462 04d22h20m 1

0/ME5100:Router1#
0/ME5100:Router2# show bgp vpnv4 unicast summary

BGP router identifier 2.2.2.2, local AS number 12389
Graceful Restart is disabled

BGP table state: active

BGP scan interval: 120 secs

Neighbor AS MsgRcvd MsgSent Up/Down
St/PfxRed
1.1.1.1 12389 54469 54469 04d22h23m 2

0/ME5100:Router2#
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ITpumep. Ilpocmomp nosyHeHHux no VPNv4 unicast BGP-aHOHCO8:
0/ME5100:Router1# show bgp vpnv4 unicast neighbors 2.2.2.2 routes

BGP router identifier 1.1.1.1, local AS number 12389
Graceful Restart is disabled

BGP table state: active

BGP scan interval: 120 secs

Status codes: d damped, h history, > best, S stale, * active, u untracked, i
internal
Origin codes: 1 igp, e egp, ? incomplete

Received bgp routes from neighbor: 2.2.2.2

Route Distinguisher  IP Prefix Next hop Metric Label
LocPrf Weight Path

i 2.2.2.2:100 100.100.3.0/24 2.2.2.2 0 34 100
0 ?

Total paths: 1

0/ME5100:Router2# show bgp vpnv4 unicast neighbors 1.1.1.1 routes

BGP router identifier 2.2.2.2, local AS number 12389
Graceful Restart is disabled

BGP table state: active

BGP scan interval: 120 secs

Status codes: d damped, h history, > best, S stale, * active, u untracked, i
internal
Origin codes: 1 igp, e egp, ? incomplete

Received bgp routes from neighbor: 1.1.1.1

Route Distinguisher  IP Prefix Next hop Metric Label
LocPrf Weight Path

u>i 1.1.1.1:100 100.100.1.0/24 1.1.1.1 0 67 100
0 ?

u>i 1.1.1.1:100 100.100.2.0/24 1.1.1.1 0 67 100
0 ?

Total paths: 2

132



ITpumep. IIpocmomp Mapwipymos, yCmaHo8./1eHHbIX 8 MadAULY MaApWpymu3auuu IK3emMnaapa
VRF — Routerl.

0/ME5100:Router1# show route vrf example

Codes: C - connected, S - static, 0 - OSPF, B - BGP, L - local
IA - OSPF inter area, EA - OSPF intra area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
ET - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2,
LET - IS-IS levell external, LE2 - IS-IS level2 external
BI - BGP internal, BE - BGP external, BV - BGP vpn,
BL - BGP labeled

100.100.1.0/24 is directly connected, 01h54m@7s, te 0/0/17.1100

100.100.1.1/32 is directly connected, 01h54m@7s, te 0/0/17.1100

100.100.2.0/24 is directly connected, 01h54m@7s, te 0/0/17.1200

100.100.2.1/32 is directly connected, 01h54m@7s, te 0/0/17.1200
BV 100.100.3.0/24 via 2.2.2.2 [200/0], 01h@9m21s

DO OO M

Total route count: 5

ITpumep. Ilpocmomp Mapuipymos, yCmaHo8/1eHHbIX 8 madAUly Mapupymusayuul 3K3emMnasapa
VRF — Router?2.

0/ME5100:Router2# show route vrf example

Codes: C - connected, S - static, 0 - OSPF, B - BGP, L - local

IA - OSPF inter area, EA - OSPF intra area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
ET - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2,

LET - IS-IS levell external, LE2 - IS-IS level2 external
BI - BGP internal, BE - BGP external, BV - BGP vpn,

BL - BGP labeled

B BY 100.100.1.0/24 via 1.1.1.1 [200/0], 01h11m@3s
B BV 100.100.2.0/24 via 1.1.1.1 [200/0], 01h11m@3s
C 100.100.3.0/24 is directly connected, 01h11m@3s, te 0/0/17.1300
L 100.100.3.1/32 is directly connected, @1h11m@3s, te 0/0/17.1300

Total route count: 4
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VcraHoBka BGP-myTen B KauecTBe MapUIPpyTOB
dk3emIuiapa VRE

Pasnunuune mexay napaMmerpaMu RT u RD

[Ipy KOppPeKTHOM KOHQUTypalluy II0JydyeHHble 110 BGP aHOHCHI HMeIOT IapaMeTpnl Route
Distinguisher (RD) u Route-Target (RT). O6a 3TU IlapaMeTpa UMeT OJUHAaKOBBIM GpopMaT, OHAKO
BBIIIOJIHAIOT PasHble 3aayM.

* RD sBisieTcd 4dacTtbio MHGopMaruu MP-REACH NLRI U CIIy’KUT [UIST U30JIAIIAN PasIAYHBIX
IUIOCKOCTeH $popBapAuHra (HanpuMep, pasHsix VRF) Apyr oT apyra.

* RT sgBJyeTCa pacCIIMpeHHBIM community M KMCII0Jb3yeTCsd KOHEUYHBIMU MaplLIpyTH3aTOpaMH
IIPpU UMIIOPTE/IKCIIOPTe MaplIpyToB U3/B VRE.

[TapameTrp RD moMoraeT pasjieUTh aHOHCHI IIPU Ilepefaye yepe3 TpaH3UTHbIe BGP-ciukephl K
KOHEeUYHOMY MaplIpyTusaTopy. Hampumep, eci B O4HOM U TOM Xe cepBuce L3VPN (T.e. B 0fHOM
VRF) Ha IIpoMeXyTOYHBIN BGP-cIiMKep IpUAYT ABa OAMHAKOBBIX MapllIpyTa C OGWHAKOBBIMU RD,
TO 3TOT CIIMKep IIPOBe/ieT BHIOOP JIYUIIero Cpefu HUX U aHOHCUPYET fjajlee B CeTh TOJILKO JIYUIITUNA
IyTh. OAHAKO eC/IM 3T MapLIPyThl OyAyT UMeTh pasjudHble RD, TO BBIOOpP JIYUILIero cpefyd HUX
OyZeT IIPOBOAUTHCSI TOJBKO KOHEUHBIMM MaplIpyTU3aTOpaMH, KOTOpble Ha OCHOBAaHUU
HaCTPOEHHBIX IIOJIUTHUK HMIOpTa RT IIpoBeAyT YCTaHOBKY I3TUX BGP-Ilyrell B KauecTBe
MapIIPyTOB BHYTPE COOTBETCTBYIOINX VRE.

JAM3aiH yCIyT, IPX KOTOPOM pellleHHe O JIy4IlleM IIyTH IIPUHUMAaeTcs Ha KOHeUHOM YCTPOMCTBE,
ABJIAETCA 3a4acTylo Oojiee IIPEAIIOUTHUTENbHBIM, XOTd M MOYKeT IIPHUBECTH K IIOBBIIIEHHOMY
II0TPe6JIEHUI0 PeCYPCOB TPAaH3UTHBIX BGP-CIIMKepOoB.

YcTaHOBKaA MapHIIPpyTOB BHYTPE COOTBETCTBYIOIIHNX VRF

B mpumepax paHee ObLIa IIpUBefleHA HACTPOMKa, II03BOJILIOIIAsl MOJNYYUTH 110 VPNv4-ceccuu
aHOHCBHI MapILIpPyTOB pasHBIX RD. B ciydae, ecsii VRF Ha MapuipyThsaTopax ObLI HacTpPOeH C
OIMHAKOBBIMU IIOJIUTHKAMHU import/export, To 3T aHOHCHI OyAyT YCTaHOBJIEHBI B TaOJIUIly
MapIIpyTHU3aIlfuu COOTBETCTBYIOINX VRE.
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ITpumep. Tabauua mapwpymusauyuu VRF Ha mapwpymuzamope Routerl:
0/ME5100:Router1# show route vrf example

Codes: C - connected, S - static, 0 - OSPF, B - BGP, L - local

IA - OSPF inter area, EA - OSPF intra area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
ET1 - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2,

LET - IS-IS levell external, LE2 - IS-IS level2 external
BI - BGP internal, BE - BGP external, BV - BGP vpn,

BL - BGP labeled

100.100.1.0/24 is directly connected, 02h38m30s, te 0/0/17.1100

100.100.1.1/32 is directly connected, 02h38m30s, te 0/0/17.1100

100.100.2.0/24 is directly connected, 02h38m30s, te 0/0/17.1200

100.100.2.1/32 is directly connected, 02h38m30s, te 0/0/17.1200
BV 100.100.3.0/24 via 2.2.2.2 [200/0], 01h53md4s

o OO M

Total route count: 5
0/ME5100:Router1#

ITpumep. Tabauua mapwpymusauuu VRF Ha mapupymuzamope Router2:
0/ME5100:Router2# show route vrf example

Codes: C - connected, S - static, 0 - OSPF, B - BGP, L - local
IA - OSPF inter area, EA - OSPF intra area
NT - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2,
LET - IS-IS levell external, LE2 - IS-IS level2 external
BI - BGP internal, BE - BGP external, BV - BGP vpn,
BL - BGP labeled

B BV 100.100.1.0/24 via 1.1.1.1 [200/0], 01h54m58s
B BY 100.100.2.0/24 via 1.1.1.1 [200/0], 01h54m58s
C 100.100.3.0/24 is directly connected, 01h54m58s, te 0/0/17.1300
L 100.100.3.1/32 is directly connected, 01h54m58s, te 0/0/17.1300

Total route count: 4
0/ME5100:Router2it

TakuM 06pas3oM, B JaHHOM IIprMepe MapUIPyThl OBLIM YCIEIIHO YCTAHOBJIEHBI B TabJIHUILY
Mapupytusaruu VRF example. O6sg3aTeIbHBIM YCI0BUEM [IJISL 9TOTO TAaKoKe SBJISETCS HaIU4due
TPaHCIIOPTHOM METKH /10 nexthop-aipeca COOTBETCTBYIOIIETO MapIIPyTa:
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IIpogepka HaAUUUS MPAHCNOPMHBLX MemoK 00 nexthop Ha Router1:
0/ME5100:Router1# show mpls 1dp forwarding | include 2.2.2.2

2.2.2.2/32 ImpNull te 0/0/5 100.100.12.1
0/ME5100:Router 14

IIpogepka HAAUUUS MPAHCNOPMHbBLX MemoK 00 nexthop Ha Router2:
0/ME5100:Router2# show mpls 1dp forwarding | include 1.1.1.1

1.1.1.1/32 ImpNull te 0/0/5 100.100.12.0
0/ME5100:Router2t

IIpouecc BGP g sxkzemiursapa VRF U peguctpudyus
MapIIPyTOB

IIponecc BGP ajist VRF

Ha MmapiupyTtusatopax cemerictsa ME cyirecTByeT rmoHsaTre BGP-iporiecca B ak3eMIusape VRFE. 3To
IIOHATHE BKJIIOUaeT B Cebs OT[eJbHYH CTPYKTYpy B paboTarolleil OIeparjiOHHON CHCTeMe
YCTPOMCTBA, 3aHUMAIOIIyI0 HEKOTOPhIE PeCYPChl U BHIIIOJIHAIOIYIO OIIpe/ie/IeHHbIe TeiCTBUA.

Jle¥iCTBU, KOTOPBIe IIO3BOJIIET IPOU3BOAUTE BGP-1iporiecc B sk3eMIutsipe VRE:

1. YcranoBka BGP-cocencTB BHyTpHU ak3eMIurapa VRE. /laHHAass BO3SMOKHOCTb OTHOCUTCSI MMEHHO
K cocexactBaM BHyTpu VRF (T.H. ceccun PE-CE), HO He K L3VPN-coceacTBaM B IJI00a/JIbHOM
TabJInIle MapIIpPyTU3alUuHU.

2. T'ubkasg HaCTpoOMKa peIuCTPUOYITNHU MapiipyTHOU nHPopMaruu u3 VRF B AFI VPNv4 unicast.

3anyck BGP-miporecca miag sksemiuigpa VRE IIpousBOAUTCA aBTOMAaTHYECKU IIPU CO3LaHUU
KoHUrypamuoHHoro 6sioka 'vrf VRF_NAME' B pa3pesie HacTpoMKHU 'router bgp'.

B nmpumepe Huoke 1y1g VRFE example oTmesrbHOro BGP-iporjecca He 3aryireHo, a it VRF 13-1 Takou
IpolLiecc 3amyleH; KpoMe 3Toro, BHyTpu VRF '13-1' ckoHurypupoBan BGP-cocen c agpecoMm
172.16.0.1 ¥ pegUCTPUOYIINSA CTATUYECKUX U IIPUCOEJUHEHHBIX MapIIPyTOB.
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vrf example
description "Example L3VPN service"
rd 2.2.2.2:100
import route-target 65535:100
export route-target 65535:100

exit

vrf 13-1
rd 65535:1
import route-target 65535:1
export route-target 65535:1
exit

router bgp 65535
bgp router-id 2.2.2.2
neighbor 1.1.1.1
address-family ipv4 unicast
exit
address-family vpnv4 unicast
exit
remote-as 12389
send-community
send-community-ext
route-reflector-client
update-source 2.2.2.2
exit
vrf 13-1
address-family ipv4 unicast
redistribution static STAT
exit
redistribution connected CONN
exit
exit
bgp router-id 2.2.2.2
neighbor 172.16.0.1
address-family ipv4 unicast
exit
remote-as 65530
exit
exit
exit

B ciy4ae, eciu ma sk3eMiuigpa VRF He TpeGyercd ycraHoBiaeHUs BGP-

COCEICTB MW HACTPOMKH peIUCTPUOYIIMU MAapLIPYTOB, [JI1 3SKOHOMHU

pecypcoB MapuIpyTU3aTopa He peKOMeHAyeTcA 3anyckaTh BGP-mmporiecchl
IMPORTANT B VRF.

CosaHUe OT/EeJIbHBIX IIPOI[eCCOB Ha O0IbIINX KOHUTIYpaluiax (coTHU VRF)

MOKeT  IPUBECTH K  Ype3MepHOMY  IIOTpebJIeHUI0 pecypcoB

MapIIpyTHU3aTopa.
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Korma mponecc mapipyrusanuu BGP He 3amyieH BHyTpu VRF, BGP-Tabiuia B
COOTBETCTBYIOIIIEM 3K3eMILISIpe TaKKe OTCYTCTBYeT (BBIBOJ KoMaH[, 'show bgp vrf

NOTE VRF_NAME' 6ymeT mycTeiM). OpgHakKo B TabJjHlle MapLIPyTHU3allUUd MOIYT
OPUCYTCTBOBaThL MapLIPYThl C IIOMeTKOM "BGP" B TOM ciaydae, eCJad UX
HUCTOYHUKOM sBJiteTcs AFI VPNvV4 unicast.

ABTOMAaTHUYeCKas pefUCTPUOYyIHUA

ITo yMo/I4aHHIO Ha MaplIpyTH3aTopax ceMerictBa ME paboTaeT aBToMaTH4ecKas pefUCTPUOYIIHA
IIpucoefUHeHHBIX (connected-) MapmpyroB B AFI VPNv4 unicast W aBTOMaTH4YeCKOe
aHOHCUpOBaHMe TakKux nyTelr VPNv4-cocemsam. IIporjecc aBTOMaTHYeCKHUHR pPeSUCTPUOYIIAU
HEOTKJII0YaeM.

ABTOMaTHYeCKas pefucTpubynus He TpeOyeT 3allycka OTAeabHOro BGP-mporecca mjid
COOTBETCTBYIOIIEro sk3eMIIapa VRE.

B03MO0O>KHOCTh Ha3HaUeHUs [IOII0JTHUTEIbHBIX aTpu6yToB BGP Ha aBTOMaTHU4YeCKU aHOHCHUPYeMble
MapIIpPyThI OTCYTCTBYeT. [yIs1 HasHauYeHU aTPUOYTOB HE0OXOAMMO co3iaBaTh 6J10K 'vrf VRF_NAME'
B pasfesie 'router bgp' m HacTpauBaTh TaM IIPOIECC PENUCTPUOYITUH COOTBETCTBYIOITUX CeTEU C
Ha3Ha4YeHUeM HY>KHbBIX aTpUOYTOB.

Peguctpubynusa agpecon loopback-unrepdeiicon

OTmesbHBIM CJIydaeM SBJSeTCS 3a7[adya aHOHCHUpPOBaHUS anpecoB loopback-uHTepdeiicos,
oTHocAIuxcsa K VRF.

JlaHHBIe afpeca, SBJILACH He I[IPUCOEIWHEHHBIMH, a JIOKaJbHBIMU, He IIOAIIAaZal0T IIOf
aBTOMAaTUUYeCKYH peAuCTpUOyIMI0. B ciaydae, ecid HeO6XOQWUMO aHOHCHUPOBAaTh HUX COCEJHUM
BGP-MmapiipytusaTopaMm B VPNvV4 unicast, He06X0[IMO HacTpauBaTh PeIUCTPUOYITUIO BPYUYHVIO.

Ipumep nHacmpoiixu peducmpubyuuu adpecos loopback-unmepdeticos.

interface loopback 7991
ipv4 address 3.1.3.1/32
vrf 13-1

exit

router bgp 12389
vrf 13-1
address-family ipv4 unicast
redistribution local LOCAL
match prefix 3.1.3.1/32
exit
exit
exit
exit
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6PE

6PE — TeXHOJIOTHS, II03BOJIAKOINIAd OpraHu30oBaTh TpaH3UT IPv6-Tpapmka Mexny PE-
MapuipyrusatopaMmu moBepx MPLS-cetr, mnocTtpoeHHo# Ha IPv4/LDP. OT TpaH3UTHBIX
MapIIpyTHU3aTOPOB ceTH (P-MapIIpyTH3aTOPOB) IIPU 3TOM He TpebyeTcd IOAZEepKKU IPv6, UM
ZI0OCTaTOYHO TOJIBKO 06ecrieuuTs rocrpoeHre MPLS LSP mexxay PE-ycTpoicTBaMH.

TaxuM 06pasoM, 111 paboTel 6PE Ha MapIIpyTU3aTope TpeOyeTcs: HACTPOUTD:

* IIpoToxoJt IGP /1j1g CBA3H C CeThIO;

* IIpotoxos LDP myia mocTpoeHus LSP 10 HEKCTXOIIOB MapIlIpPyTOB, II0Jy4eHHBIX 110 BGP Labeled
Unicast;

* BGP-ceccuio 10 Hy>KHBIX PE-ycTpoiicTB (11 1o BGP route-reflector B ceTu). B JaHHOM ceccuu
TpebyeTcs BKIOUUTH address-family ipv6 labeled.

ITpumep nHacmpotixu 6PE, mapwpymusamop 1

router bgp 65100
address-family ipvb labeled
redistribution local 123
exit
redistribution static 123
exit
exit
neighbor 1.0.0.1
address-family ipv6 labeled
exit
remote-as 65100
send-community-ext
update-source 1.0.0.3
exit
exit
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ITpumep Hacmpolixu 6PE, mapwpymusamop 2

router bgp 65100
address-family ipvb labeled
redistribution local 1
exit
redistribution static 1
exit
exit
neighbor 1.0.0.3
address-family ipv6 labeled
exit
remote-as 65100
send-community-ext
update-source 1.0.0.1
exit
exit
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HACTPOHKA MPLS L2VPN

B maHHOM IJIaBe pacCMaTpPHUBAKOTCA IIPHUHITMIIEI OPraHU3alMd M HACTPOMKU BHPTYaJIbHBIX
YaCTHBIX ceTel BTOporo ypoBHd (Layer 2 VPN, L2ZVPN), UCIIO/IB3YIOIUX B KayeCcTBe TPaHCIIOPTa
TexHoJIoru MPLS.

CepBuchl L2VPN M03BOJISIIOT OCYI[eCTBHUTH JIOKAaJbHYI0 KOMMYTAI[UI0 Ha ypoBHe Ethernet kak
MeKly HeCKOJbBKMMU HHTeppelicaMu OJHOIO YCTPOMCTBA, TaK M MeXAy HeCKOJIbKUMU
yCTpOMCcTBaMy, cCoefUHeHHLIMHU MPLS-TpaHCIIOPTOM.

CocraBHpbIe 37ieMeHTHhI L2VPN

HuTepdeiic 10KaIbHONM KOMMYTaLUU (Attachment circuit, AC) — uHTepdelic 1160 cabuHTEpPec
YCTPOMCTBA, HaXOAAIUICA B peKuMe L2-KOMMyTalliM, BKIIOUYEHHBIM B COCTaB OpPHUDK-IOMeHa
JIN60 KPOCC-KOHHEKTa U I03BOJIAIOIINMI IIPOU3BOAUTE CKBO3HYI0O KOMMyTaruio Ethernet-kagpos.
JIro60¥1 uHTepdelc ycTporicTBa 6e3 HasHaueHHBIX [P-apecoB HaxXoguTcd B pexuMme L2-
KoMMyTanuu. VHTepdelic ¢ HasHaueHHBIMM Ha HeM [P-agpecaMy HeBO3MO>XHO BKJIIOYUTH B
L2VPN B xauectBe AC.

[Ipu npueme u nepegade Ethernet-kagpoB uepe3 AC II0 yMOJIYaHHUIO He
OCyIIeCTBJ/IIeTCA HUKAKOM MOogUUKaIlUU 3aroj0BKOB KaJpoB. B 1mmepByro
oyepe[b, UHTepeNChl JIOKaJIbHOM KOMMYTallUU He IIPOU3BOJAT CHATHUSA
VLAN-TeroB ¢ Tpaduka u pob6aBJieHHsI TaKUX TeroB. Eciu Tpebyercsd

IMPORTANT IIPOU3BECTH OIlepalliy HaJ TeraMu (CHATHe, fob6aByeHUe JU60 3aMeHy), TO
IJI1 3TOr0 HeoOXOJMMO SIBHO CKOHQUIYPHUPOBATh JaHHYI0 OIlepaliii0 Ha
uHTepderice koMaHIoU 'rewrite'. Takum o6pas3oM, TpadUK, IIOIABIIUHA B
OPYOKA-IOMeH JTUO0 KPOCC-KOHHEKT yepe3 uHTepderic AC, II0 YMOIYaHUI0
OyZeT KOMMYTHPOBAThLCS C COXpaHEHHEM BCeX TEeroB.

KitaccupukaTopsl, 3aZlaHHble Ha cabuHTepdericax KoOMaHIoM 'encapsulation’', oTBe4arT TOJIBKO
3a OTHeCeHHe BXOJAIEro B POAUTENbCKUM HHTepdeic TpaduKa K JaHHOMY cabUHTepdericy.
Tpa¢uxk, BEIXOAAIIIUNA U3 cabuHTepdeiica COIIacCHO UMeloleiica KoHpuryparuu L2VPN-cepBHca,
He IIpOBepseTcsd Ha IIpeiMeT COOTBETCTBU TeroB KjlacCUPUKATOpy cabuHTepderica.

BpuK-A0MeH, KaK OJH U3 OCHOBHBIX 3jieMeHTOB L2VPN, 1103BoJIgeT 06 beIUHUTH B 0011y10 L2-
Cpely OOUH WJIM HECKOJbKO UHTep(eMcoB JIOKaJIbHOU KoMmyTanuu (AC), a TakKe 3j1eMeHThI
cepBucoB EoMPLS (Ethernet over MPLS) —r1ceBpomnpoBoza (Pseudowire, PW) U BUpTyaJbHBIE
aK3eMILTIIpbl KoMMyTaruu (Virtual Forwarding Instance, VFI).

Kpocc-koHHEKT (point-to-point element, p2p) TakXKe SBJsIeTCd 3jeMeHTOM L2VPN U 1mo3BoJssieT
00beJUHUTL B OOIIYI0O Cpely CTPOro OAWH HHTepdelic JOKalbHOU KommyTanuu (AC) ¥ ofuH
IICeBIOIIPOBOL (PW).

Bri6op ucnosb3yemoro A L2VPN-cepBuca MexaHu3Ma (OpHIK-TOMeHa JIUO60 KPOoCC-KOHHEKTA)
3aBUCHUT OT 3a/1a4U, KOTOPYI0 TpeOyeTcs BBIIIOJIHUTD.
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HacTpoiika OpH/IK-I0OMEHOB

Joig  opraHmsanuu  L2VPN-cepBuca €  HCIIOJIb30BaHHUEM  OpH/DK-IOMEHAa  He00X0JUMO
CKOHQUTYPUPOBATh HAa YCTPOMCTBE caM OpPHUDK-IOMeEH, co3maTh Tpebyemble AC, PW u/uinu VFI u
BKJIIOUUTDH BCe HYKHbIE 3JIeMeHTHI B JTaHHBIN OPUIK-IOMEH.

Mexxny asieMeHTaMU OpU/DK-IoMeHa OyzeT IpOU3BOAUTECA KoMMyTanys Ethernet-kagpos.

ITpaBwIa KoOMMyTanuu Tpaduka B OpUIK-JOMeEHe

Me>1<,/1y JIeMeHTaMu 6pI/I,I[>K-,ZLOMeHa OCyIIeCTBJII€TCA KOMMYTallyusd Tpa(PI/IKa Ha OCHOBaHHHU
IIepedvrCJI€HHBIX ITPaBHJI:

1. /g KaXkaoro 6pupK-JoMeHa aBTOMaTUUYeCKU co3faeTcs Tabsuiia MAC-afpecoB 10 aHAJIOTUU
¢ Ethernet-kommyTaTopamu. Ethernet-kaipbl KOMMYTHPYIOTCI Ha OCHOBaHUM aHam3a MAC-
anpeca noayvatesnsd (DST MAQC).

2. Kagps! ¢ u3BecTHBIM DST MAC 6yAyT OTIIPaBJIAThECA B COOTBETCTBYIOIIIHEe AC/PW.

3. Kazps1 ¢ HeusBecTHBIM DST MAC, broadcast- 1 multicast-kazaps! (T.H. BUM-Tpadux, "Broadcast,
Unknown unicast u Multicast") 6yAyT OTHpaBJSATbLCI BO BCe 3JIeMEHTHI OpHUIK-IOMeEHa, 3a
UCKJII0OUeHUeM Toro asieMeHTa (AC si6o PW), ¢ KOTOPOTO BOIILIN B OPUIK-OMEH.

4. IIpu xomMmyTanuu y4uurbiBaroTca DST MAC B Kajgpax, HO He y4YHUTBIBaroTCcd VLAN-Tery,
HMeRIYecs Ha KaJpaX — TaKUM 00pasoM, KOMMYyTallusg BHYTPU OpUIK-TOMeHa He SBJISIeTCS
"VLAN-aware".

IIceBpomnpoBoaa (pseudowires)

[IceBAOIIPOBOJ — JIOTUYECKUU 3JIeMeHT, O0beJUHAINUN 3K3eMIUIIphl L2VPN Mexny nAByMs
yCcTporicTBaMH, 00befHHeHHBIMU MPLS-TpaHCIIOpTOM M IIO3BOJIMIOIINU IlepemaBaTh Ethernet-
Kazpsl 1oBepx MPLS (TexHos10TMs HOCUT HasBaHUe Ethernet over MPLS, EOMPLS). AHaJIOTUYHO
cepBucaMm L3VPN, g obGecrieyeHus paboThI IICeBAONPOBOAOB L2VPN Heo6X0AWMO HaIuyue U
paborocroco6HOCTs MPLS-CBAI3HOCTH MEXKAY YCTPOMCTBAMM (HO/DKHBI OBITH  BBIJjEJIEHBI
TpaHCIIOPTHBIe MeTKU MPLS 111 oCTH KeHUS aipeca CoCeJHero yCTpoucTBa).

JUId Ka)kmoro IiceBiompoBoza cepsuca L2VPN BrizessieTcd Takyke cepBucHad MPLS-merka
(HasHayaeTcsd IMOCPeCTBOM IPOTOKoJ1a LDP iy cTaTU4eCKUX IICeBOIIPOBO/IOB JIMOO0 CpeicCTBaMU
nporokosia MP-BGP gy L2ZVPN ¢ aBToOOGHapy»>KeHHueM coce/ielt).

IIceBmorpoBoja st L2ZVPN-cepBHUCOB CO3/Jal0TCSI U HACTPAaUBAIOTCSI BHYTPU KOHQUTYPAITMOHHBIX
6JI0KOB GPUK-TOMEHOB 1 KPOCC-KOHHEKTOB.

B mro6ajbHOM KOHQUTypard YCTPOMCTBA IIPU 3TOM HEOOXOAMMO CO3/[aTh IIPOPHIIb
riceBonpoBoga ('pw-class') U ckoHQUTYpUpPOBATh targeted-ceccuro LDP 1o ajpeca yCTpoMCTBa, €
KOTOPBIM CO3/IaeTcs IICeBMOIIPOBOJ (targeted-ceccuu He TpPe6GYIOTCS IIPU HCIOJIH30BAaHUHU BGP
autodiscovery/signalling).

Tabauua 59. Hacmpotika npoguisa nceadonpogoaa.
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KomaHnpa

confiqure

12vpn pw-class CLASS NAME

encapsulation mpls signaling-type
{ manual | pseudowire-id-fec-
signaling }

encapsulation mpls mtu MTU_SIZE

encapsulation mpls control-word {
preferred | non-preferred }

root

commit

Ha3umaueHue

Ilepexo[ B pesXUM I106a/IbHOM KOHQUTYpPAITUH.

Co3manue B  KOHOUIypallMd  YCTPOMCTBA  MPOdMId
IICeB/IOIIPOBOJa U IIepexX0ofi B PpeXUM 3aJaHUA ero
IapaMeTpoB.

3aJlaHle MeTOo/la CHUTHAJTHU3aIlUH I IICEBIOIIPOBOJIOB,
HUCIIO/IB3YIONUX JMaHHBIA IPOQMIIL. /IJII HCIIOJIb30BaHUS
KJIaCCUYeCKOM CHUTHaIU3aIlliu LDP ciielyeT KUCII0JIb30BaTh

rnapaMeTp 'pseudowire-id-fec-signaling'. [Ipu
HUCIIOJIb30BAaHMM MeToZa 'manual’ —CepBHUCHBIE MeTKH
3a/lal0TCI  BPYYHYH B KOHQUIYparu  KaKAO0ro
IICEeBIOIIPOBOJA.

JlaHHBIM ITapaMeTp SIBJISIETCS 0053aTeIbHBIM.

(ommmoHasbHO) 3amaHue 3HadeHUsa MTU, kotopoe Oyzer
HUCII0JIb30BAThC IIPU CUTHAJIM3AllUU  IICEeBJOIIPOBOJIOB.
JlaHHBIM TIapaMeTp BJHdgeT TOJBKO Ha  IIpoliecc
CUTHa/IM3allMU U He OrpaHUYMBaeT pasMep IepefaBaeMbIX
IIaKeTOB.

(omroHaNBLHO) 3a/laeT 3HaUeHUe I1apaMeTpa control word
(mpenmtountaeMblii "preferred” b0 He IIpeAIIOYUTAEMbBIA
"non-preferred") Jimics mmporrecca CUTHAJIU3aI[uU
IICeBIOIIPOBOA.

Bo3Bpar B peXuM I7106aIbHOM KOHQUTYPaITHHU.

HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

ITpumep HacmpoliKu npoPuasa nceedonposooa.

12vpn pw-class example-class

encapsulation mpls control-word preferred
encapsulation mpls signaling-type pseudowire-id-fec-signaling

exit

Tabauya 60. Hacmpolika targeted LDP-ceccuu (0o6s3ameibHO 0151 nceedonpogodos ¢ LDP-

cuzHaauzayuet).

KomaHnpa

configure

Ha3umaueHue

ITepexo[ B pesKUM IJ1006a/IbHOM KOHQUTYpAITUH.

143



Komanpga HasHaueHue

mpls 1dp neighbor IPv4 ADDR Cospmanue targeted LDP-ceccru ;0 YCTPOMCTBA C yKa3aHHBIM
azipecoM. Afipec, yKasaHHBIH IIPU CO3JaHUU CeCCUH, T0JDKEeH
COBIIZATH C aJpecoM, HCIIOJb3YeMBIM IIPH CO3JaHUU
CaMOI0  IICeBAOIIPOBOJAa BHYTPH  COOTBETCTBYIOIIETO
asmeMeHTa L2VPN. /[yI1 ycoeImrHOM YCTaHOBKU targeted-
CeCCUM [OJDKHBI OBITh IIpefBAPUTEJbHO YCTaHOBJIEHBI
TpaHCIIOpTHEIe LSP 10 yKasaHHOTIO ajapeca.

bfd fast-detect (onIuMoHa/NLHO) BKIIOYeHMe MexaHM3Ma BFD 4
COOTBeTCTBYIoLIeH targeted LDP-ceccun.

root BosBpart B pesKuM IJ106a/IbHOU KOHQUTYPAITHH.

commit HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

ITpumep Hacmpolixu targeted LDP-ceccuu.

mpls 1dp neighbor 2.2.2.2
bfd fast-detect
exit

[Tocsie BBIIIOJIHEHUS [AHHBIX HAaCTPOEK MOYKHO IIPOM3BOLUTH CO3JaHUE U KOHOUIYPHUPOBaHUE
IICeBIOIIPOBOIOB BHYTPHU COOTBeTCTBYIOIMUX L2VPN-cepBUCOB.

CosgaHue OpUIK-IOMeEHa

Tabauya 61. CozdaHue u Hacmpotika 6pudic-00MeHa.

Komanpga HasnaueHue
configure ITepexop B pesXuM Iv106a/IbHOM KOHQUTYPALIH.
12vpn bridge-domain BD_NAME CospmaHue B KOHQUIYpaIlUH YCTPOMCTBa OpHUIK-IOMeHa U

Ilepexo/; B pPesKUM ero HaCTPOMKHU.

interface { t(lengigabitethernet | BxurroueHme ykasaHHOTO HHTepdelica IHG0 cabHHTepdeiica
bundle-ether

fortygigabitethernet |
hundredgigabitethernet } num |
num.subif id

B cocTaB OpHpK-I0OMeHa B KadecTBe HHTepderica
JIOKaJIbHOM KoMMyTaruu (AC).
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KomaHnpa

pw IPv4 PEER PW_ID

pw-class CLASS_NAME

mpls static label local
LOCAL_LABEL _VALUE
mpls static label remote
REMOTE_LABEL_VALUE

backup

pw IPv4 PEER PW_ID

pw-class CLASS NAME

exit

exit

ignore encapsulation-mismatch
ignore mtu-mismatch

exit

Ha3umaueHue

CosgmaHre BHYTPH OpHIHK-IOMeHa IICEBJAOIIPOBOJA [0
YKa3aHHOI'0 YCTPOMCTBA M IIepeX0J; B PEeXXUM HaCTPOMKHU
3TOTO IICeBOIIPOBOJA.

ITapameTrp PW_ID (Taxkke IIpuMeHseTcd TepMuUH VC ID,
Virtual circuit ID) CaOyXUT 9 UAeHTAUKAIUU
IICeBJOIIPOBOZA Ha YCTPOMCTBAX, OH MCIIOJIb3yeTCsd B
IIpoliecce CUTHa/JIM3al[iy ¥ HasHauYeHUs CePBHUCHBIX METOK
U JI0JDKeH OBITh OLWHAKOBBIM JIJI1 OJJHOTO U TOro >ke PW Ha
000HX yCTPOMCTBAX.

[IpuBsi3Ka paHee CO3JJaHHOTO B KOHQUTYpAITUHU MPOPUiIsT K
IaHHOMY IICEBZIOIIPOBOY.

[IpuBsska Ipodmyg K  IICEBAOHPOBOAY  SBJISIETCS
00s13aTeJILHOM.

(omoHa/NIbHO) 3a/laHue JIOKaJbHOWM W yAaJeHHOU
cepBucHOM MPLS-MeTKM [UI1 [TaHHOTO IICEBIOIIPOBOA.
ITapamMeTpbl UCHOJB3YIOTCI B Ciydae, KOTAa IIPOQUIbL
IICEeBJOIIPOBOJIA IIpeAIosiaraeT MCI0JIb30BaHUe PYYHOTO
HasHauyeHUs CePBUCHBIX MeTOK ('manual').

(onmmuoHabHO) Ilepexof B pekKMM HaCTPOMKHU 3allacHOTO
(backup) riceBmompoBoza.

Cosmanue 3amacHoro (backup) mceBpompoBoma o0
yKa3aHHOTO YCTPOMCTBa U II€PeX0/l B PeKUM HaCTPOMKU
3TOTO IICEBJIOIIPOBOZA. 3allaCHOM IICEBAOMPOBOJ OyaeT
HCII0JIb30BaThCS B CIydae 0TKa3a OCHOBHOTO.

IIpuBsg3Ka paHee CO3LaHHOIO B KOHQUIYpAIIUU IPOPUIII K
JaHHOMY IICEBJIOIIPOBO/Y.

BosBpart B pexxum KoHourypauu backup PW.

BosBpaT B pe’kKUM KOHQUTYypaIii OCHOBHOIO PW.

YcTaHOBKa peXuMa WIHOPUPOBAaHUA HECOOTBETCTBUSL
mapamMeTpPOB HHKAIICYJIIIIUU (THUIIA IICEBIOIIPOBOjA) JIMOO
3HauyeHUd MTU IIpu CUrHaIM3aIluy IICeBIOIIPOBO/IA.

Bo3BpaT B pe’KUM KOHQUTYpaIiuu OpUIK-TOMeHa.
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Komanpga HasHaueHue

transport-mode { ethernet | vlan } ycramoBka  TpaHcmopTHOro — pexxmMa IS BCeX
IICEeBIOIIPOBO/IOB TaHHOIO OpHUIDK-IoMeHa (type4/'port" u
type5/"tagged” COOTBETCTBEHHO, COIJIACHO CIeIUPUKAIIUU
EoMPLS). TpaHCIIOPTHBIM peXXUM 3ajfaeTcd JjId Iiejei
CUTHaJIM3alliy U He BJIUSET Ha 00pabOoTKy IepefaBaeMOoro
I10 IICeBIOIIPOBOAY TpadUKa.

mtu MTU_SIZE VcraHnaBiuBaeT pasMep MTU B 6auTax AJjsd BCero OpHK-
IoMeHa. HacTpoMKa CIIyKUT [JIA ITesiell CUTHAIM3allui.

root Bo3Bpar B peKuUM IJI06a/IbHOM KOHQUIYPALIUH.

commi t [IppMeHeHHe ITPOH3BeIeHHBIX HACTPOEK.

ITpumep. CozdaHue 6pudic-domeHa ¢ mpems AC u 08yms ncegdonpogodamu (U3 HUX 00UH — € 3aNACHbIM
ncegdonpogoodom)

12vpn
bridge-domain example-bd

interface tengigabitethernet 0/0/15
exit
interface tengigabitethernet 0/0/1.400500
exit
interface tengigabitethernet 0/0/17.5
exit
pw 2.2.2.2 400500

backup

pw 4.4.4.4 400500
pw-class example-class
exit

exit

pw-class example-class
exit
pw 3.3.3.3 400501

pw-class example-class
exit

exit

B npuBeileHHOM IIprUMepe OpUPK-L0MeH II03BOJIUT OCYIIeCTBJIATH KOMMYTAIIUI0 TpadprKa MexXIy
AC tengigabitethernet 0/0/15, tengigabitethernet 0/0/1.400500, tengigabitethernet 0/0/17.5 u pBymMs
IICeBOIIPOBOSAMU 10 coceled ¢ axpecamu 2.2.2.2 1 3.3.3.3. IlceBLOIIPOBOL 0 cocena 2.2.2.2 TaKXKe
UMeeT pesepBHEBIN PW 10 cocena 4.4.4.4.
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BupTyajbHbIe 3K3eMIUIIPbI KOMMYTalluu U pa3feleHHbIN TOPU30HT AJIA
IICE€BOIIPOBO/IOB

Kaxk 6b1JI0 yKa3aHO paHee, KOMMYyTaIlud IIaKeTOB B OpUDK-OMeHe MOKeT IIPOU3BOUTHCA MeXIy
BCEMU 3jIeMeHTaMU, BKJIIOUeHHBIMU B OpUIK-I0MeH, TO eCTh B HampaByeHUusx AC-AC, AC-PW u
PW-PW.

OpHako, KOMMyTalusg TpapuKa MeXKIy PasHbBIMHU IICEBAOIPOBOJAMH OJHOI0 OpHIK-TOMeHa
MOKeT OBITH He)KeslaTeJbHOU B psfie ciIydaeB (B YaCTHOCTH, IPHU IIOCTPOEHUHU IIOJTHOCBSI3HBIX
TOIoJIOTUH VPLS — B TaKHX C/Iy4dasix KOMMYTaIys IaKeToB MekAy PW IpuBefieT K 3aKOJIBIIOBKE
Tpaduka).

[l pellleHUs JaHHOM 3a[jauy UCII0JIb3yeTCd IIPUHITUIIL "pasfieJIeHHOro TopusoHTa" (split horizon),
KOIZia IICEBOIIPOBOA COOMPAIOTCI B CIIeIMaIbHYIO TPYIILy (Split horizon group), 6yarofaps 4yeMy
3alpeIraeTcss KOMMyTarus Tpapuka Me>XKay HUMU, 0THAKO OCTaeTCsI BO3MOYKHOCTb KOMMYTAaIluHU
MeXK/Ty IICeBIOIIPOBOZOM TPYIIIBI ¥ HHTepdericaMu (AC) 6pHUmK-goMeHa.

B KoHQUrypanuu yCTpoiCcTBa TaKHe TPYIIIbl HAa3bIBATCI BUPTYAJIbHBIMU 9K3EMILIAIpaMU
koMmmyTanuu (VFI, Virtual Forwarding Instance). B KaXKAbIM 3K3eMIUIIP MO’KHO BKJIHYUTH
IIPOM3BOJIBHOE KOJIMYeCTBO IICEB/LOIIPOBO/OB.

Tabauya 62. Co3daHue u Hacmpotika sxksemnasapa VFI eHympu 6pudic-0oMeHa.

Komanpga HasHaueHue

configure [Tepexof B pe>XUM IVI00aJIbHOM KOHQUI'YPAIIHHU.

12vpn bridge-domain BD_NAME [Tepexof B pe>KUM HAaCTPOUKHU OPUIK-IOMEHA.

vfi VFI. NAME Co3maHue BHYTpH OpHDK-IOMeHa JK3eMmIiuigpa VFI u

IIePexo/] B Pe>KUM eT0 HaCTPOHKH.

pw IPv4 PEER PW_ID CosmaHue BHYTpH 3Kk3eMiurapa VFI 1ceBmoIipoBoza [0
YKa3aHHOI'0 YCTPOMCTBA U IIEPeXO0[ B PeKUM HaCTPOUKU
9TOr0  IICeBAOIIpOBOZa. /JlambHeHIasd KOHQUIypaliyUs
IICeBOIIPOBO/A (BKIrOYas backup) aHasornyHa HaCTpPOMKe
PW HeIocpe/iCTBEHHO B OpUK-JOMEHe.

root Bo3BpaT B pekKUM IJ106aJIbHOM KOHQUTYPAITUH.

commit HpI/IMeHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.
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ITpumep. Bpudic-0oMeH ¢ mpemsa uHmepgeticamu u 0OHUM IK3eMNAAPOM VFI.

12vpn
bridge-domain example-bd
interface tengigabitethernet 0/0/15
exit
interface tengigabitethernet 0/0/1.400500
exit
interface tengigabitethernet 0/0/17.5
exit
vfi VFI-A
pw 10.10.10.214 300
pw-class example-class
exit
pw 10.10.10.220 312
pw-class example-class
exit
exit
exit
exit

NOTE B 6pumK-1oMeHe MO>KeT OBITh He 60J1ee 0fHOTO 9K3eMIuisipa VFI.

HacTpo¥ka KpoCC-KOHHEKTOB

g opraHusanuu L2VPN-cepBHCca C HCII0JIB30BaHUEM KPOCC-KOHHEKTa He0O0XOZUMO CO3/aTh Ha
yCcTpoicTBe HeobxXoguMbI AC, asleMeHT KoHGuUryparuu P2P, BK/IIOUUTL B JAHHBIM 3JIeMEHT
KOHOUIYpaAIIU COOTBETCTBYOIHUN AC ¥ CKOHQUTYPHUPOBATE TaM ke IICEeBOIIPOBOI.

Mexxny AC u PW, BKIIFOUEHHBIMU B KPOCC-KOHHEKT, Oy/IeT IIPOU3BOAUThLCI KoMMyTanus Ethernet-
KaZpoB.

OCHOBHBIE IIPUHITAIIBI PabOThl KPOCC-KOHHEKTa aHaJIOTUYHBl IIPUHIMIIAM Pab0Thl OPH/DK-
IOMeHa, OTJIMYMe 3aKJIHYaeTcs TOJAbKO B KOJIMYEeCTBe BO3SMOJKHBIX 3JIEMEHTOB (B KPOCC-KOHHEKTe
MOKHO 00BeIMHATH TOJIBKO OJUH PW H oxuH AC), a TakKe B OTCYTCTBHH IIpoliecca M3y4eHHUs
MAC-azpecoB B KPOCC-KOHHEKTE.

Tabauya 63. Co3daHue u HacmMpotika Kpocc-KOHHeKma.

KomaHnpga HasnaueHue

configure [Tepexof B peskKUM IVI00aJIbHOM KOHQUIYpaIlHHU.

12vpn xconnect-group Co3maHue B KOHQUIypallMu YCTPOMCTBA HMeHOBAHHOU
XCONNECT _GROUP_NAME rpynnbl  KPOCC-KOHHEKTOB U IlepexXol B peXuMm

KOHQUTYpaIUU 3TOM TPYIIIIEIL.
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KomaHnpa

p2p P2P_NAME

interface { tengigabitethernet |
bundle-ether |
fortygigabitethernet |

hundredgigabitethernet} num |
num.subif _id

pw IPv4 PEER PW_ID

pw-class CLASS NAME

mpls static label local
LOCAL_LABEL_VALUE
mpls static label remote
REMOTE_LABEL_VALUE

backup

pw IPv4 PEER PW_ID

pw-class CLASS_NAME

exit

Ha3umaueHue

Co3aHre KpOCC-KOHHEKTa BHYTPHU COOTBETCTBYIOIIEH
TPYIIIIBI M IIEPEXOJl B PEKUM HACTPOMKH 3TOTO KpOCC-
KOHHEKTA.

BxiroueHure yKasaHHOI0 MHTepodetica b0 cabuHTepderica
B COCTaB KpOCC-KOHHEKTa B KaudeCTBe HHTepodeiica
JIOKaJIbHOM KoMMmyTaIruu (AC).

Co3maHHe BHYTPH KpPOCC-KOHHEKTa IICEBIOIIPOBOJA [0
YKa3aHHOI0 YCTPOMCTBA M IIEpeXof, B PeKUM HaCTPOMKH
3TOr0 IICEBOIIPOBO/IA.

[Mapamerp PW_ID (TakKe mpuMeHseTcd TepMuH VC ID,
Virtual circuit ID) CayKUT [Jid UAeHTAQUKAIUU
IICeBIOIIPOBOJAa Ha YCTPOMCTBAX, OH HCIIOJb3yeTCd B
IIpoliecce CUTHaA/JIM3allUU U HasHaYeHUs CEPBUCHBIX METOK
U [0JDKeH OBITH OJJMHAaKOBBIM [JI1 OJJHOTO U TOro >Ke PW Ha
000HX yCTPOMCTBAX.

IIpuBsg3Ka paHee CO3LAHHOIO B KOHQUIYpAIIUU IPOPUIII K
JaHHOMY IICEBJIOIIPOBO/Y.

IIpuBsska TPodmsgd K  IICEBAOHPOBOAY  SBJISIETCS
00s13aTeJILHOM.

(ommyoHasbHO) 3ajaHHWe JIOKAJBHOM U yAaJeHHOU
cepBUCHOM MPLS-MeTKM i1 [TaHHOTO IICEBOIPOBO/A.
IlapamMeTpbl MCIOJB3YIOTCI B Ciydae, KOTAa IIPOQUIb
IICeB/OIIPOBO/A IIpeAliojiaraeT MCIIOJIb30BaHUE PYYHOIO
HasHa4YeHUs CEPBUCHBIX MeTOK ('manual’).

(onmmuoHasbHO) I[lepexof B peskKMM HaCTPOMKHU 3aIlacHOTO
(backup) riceBmompoBoza.

Cosmanue 3amacHoro (backup) mceBmgompoBoma [0
YKa3aHHOI'0 yCTPOMCTBA U II€PeX0/i B PeKUM HaCTPOUKU
3TOTO IICEBJOIIPOBOZA. 3allaCHOM IICEBIOMPOBOJ OyaeT
HUCII0JIb30BaThCS B CIydae 0TKa3a OCHOBHOTO.

[IpuBsIsKa paHee CO3JaHHOI'O0 B KOHQUIypallUU IIPOPUIA K
JaHHOMY IICEB/IOIIPOBOLY.

BosBpart B pexxuM KoHpuryparuu backup PW.
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KomaHnpa

exit

ignore encapsulation-mismatch
ignore mtu-mismatch

exit

transport-mode { ethernet | vlan }

mtu MTU_SIZE

root

commit

ITpumep. Hacmpotika Kpocc-KOHHeKma.

12vpn
xconnect-group EXAMPLE-GROUP
p2p PW-CUSTOMER-1

Ha3umaueHue

Bo3Bpar B pe;KUM KOHQUTypaIjiid OCHOBHOIO PW.

YcTaHOBKa pekuMa UTHOPUPOBAHUA HECOOTBETCTBUA
mapamMeTpOB HHKAIICYJIIIUU (THUIIA IICEBZOIIPOBOJA) JIMOO
3HauyeHusd MTU IIpu CUrHAINM3aI[UU IICeBIOIIPOBO/A.

Bo3BpaT B perkUM KOHQUTYPAITUH KPOCC-KOHHEKTA.

VcTaHOBKA TPAHCIIOPTHOTO peKUMa IICeBIOIIPOBOZa B
TaHHOM KpOCC-KOHHeKTa (type4/'port" u type5/'tagged"
COOTBETCTBEHHO, COINIaCHO crenudukaruu EoMPLS).
TpaHCIIOPTHBIN pe’kuUM 3a/iaeTcs IJId IeJlell CUrHaau3aluu
U He BiUseT Ha 00paboTKy IiepefaBaeMoro IO
IICEB/OIIPOBOY TpadUKa.

YcranasiuBaeT pasMep MTU B 6aiiTax g JaHHOIO KpPOCC-
KOHHeKTa. HacTpoyika CIyKUT [JIA I1ejiel CUTHAIM3alluH.

Bo3BpaT B peKUM I7106aIbHOM KOHQUTYPaAITHH.

HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

interface tengigabitethernet 0/0/9.2001

pw 2.2.2.2 4012
backup
pw 4.4.4.4 4018

pw-class example-class

exit

exit
pw-class example-class

exit

transport-mode vlan

exit
exit
exit
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HACTPOHKA MPLS TRAFFIC ENGINEERING

B JaHHOM IVIaBe pacCMaTPUBAIOTCA IIPUHITUAILI OPTraHU3allii U HaCTPOMKH QyHKIMoHaIa Traffic
Engineering.

[l Hayajia OIIpe/leJIM HEKOTOphble TEePMHUHBI, KOTOpble OYAYyT HCIIOJH30BaHBl B OIMHCAHUU
Iporeayp KOHQUTypaIiuu:
 LSP—Label Switched Path. OmHOHanpaB/JeHHBIN IIyTh, II0 KOTOPOMY KOMMYTHUPYIOTCS
ITaKeThl;

* TE-TyHHe/Ib — BUPTYaJbHBLIM OJHOHAIIPaBJIeHHBIN HHTepdelc, KOTOPhIM MMeeT OLWUH WU
HeCcKOJIbKO LSP;

* IGP — ceMeMCTBO IIPOTOKOJIOB AWHAMHUECKOM MapIIpyTH3aIluM Ha 6a3e IMPUHIMUIIOB Link-
state;

* LSR— Labeled Switching Router. MapiipyTusaTop, KOMMYTHPYIOIIIUN 110 MeTKaM;
* Ingress LSR — oH sxe Head-End Router. MapipyTusaTop, ¢ KOTOPOro crapTyetT LSP;
» Egress LSR — oH ke Tail-End Router. MapiupyTusaTop, Ha KOTOPpOM TepMUHUpyeTcsd LSP;

* RSVP — IpOTOKOJI, UCII0/Ib3yeMbId QyHKIMOHaIoM MPLS TE mja pacunpocTpaHeHUsI MeTOK U
curHau3sauu LSP;

* CSPF — paclllMpeHHBIN aJTOPUTM BbIOOpa JIydlllero IIyTH. YMeeT, Kak u OSPF, cTpouthb
KpaTdaMlliie IIyTU Ha OCHOBE TOIIOJIOTHUYECKOM 6a3bl JaHHBIX, HO IIPA 3TOM YUYHUTHIBATh
OTpaHUYeHUs, HaKJIalblBaeMble Tpe60BaHUIMU K TE-TyHHeIsIM.

HeoO0xoauMeble miaru ajis1 Hactpoinku MPLS TE

Ha mapmipyrusatopax Eltex cepuu ME g obecrieyeHus: pa6oTsl ¢pyHKImoHasa MPLS Traffic
Engineering Tpe6GyeTcs BBIIIOJHUTE CJIeIVIOIIMeE eHCTBUL:

1. HacTtpouTh MHOPACTPYKTYPy PacIpOCTpaHEHUsI TPAHCIOPTHBIX METOK M CIyKeOHBIX RSVP
COO0OIIeHUH, TO eCTh 06ecreYuTh [P-CBA3HOCTH C APYITUMHU YCTPOUCTBAMU CETH;
2. AxtuBupoBaTh pacimpeHud Traffic Engineering 11g ucmob3yeMoro npoTokosia IGP;

3. AKTUBUPOBATH IPOTOKOJI RSVP Ha mHTepdeiicax MapIIpyTU3aTOPOB [JIs IIpHeMa U OTIPaBKU
CIIy>KeOHBIX COOOIEeHUN;

4. Hactpouthb MPLS TE-TyHHeJIb;

5. AKTUBUpOBaTh MexaHu3M CSPF.

KoHeyHBIM pe3yJbTaTOM HACTPOMKU sABJsAeTCd pPaboTocrioco6Hblt TE-TyHHeNIb, KOTOPBIH
aBJIgeTcs TpaHcnopToMm 1 L2/L3VPN-cepBHCOB.
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HacTpo¥yika "HQPaCTPYKTYPHI pacIpoCcTpaHeHUsI
TPAHCIOPTHBIX METOK

B nepByro ouepeqb, [JIs1 paclpoCTpaHeHUsI MEeTOK He06X0AUMO 06ecrieuuTh [P-CBI3HOCTh MeXIy
loopback-uHTepdericaMu MapIIpyTU3aTOPOB, YTOOBI IIPOTOKOJI RSVP MoOr OTIIpaBiIATh U II0Jy4aTh
cay>keOHBIe cooOIeHus. /[JId 3TOro Heo6X0AMMO aKTHBHPOBATh IIPOTOKOJI IP Ha mMHTepdericax
LSR-a u akTuBHpoOBaTh pabory IGP mporokosa (ISIS mium OSPFv2) mia obMeHa MapIlIpyTHOMH
uHdopmariyeii. [Iocsie TOro, Kak B CeTH IT0SIBUIACH [P-CBI3HOCTE Mexxy loopback-unTepdeitcamu
LSR-0B, MOKHO CYUTATh, YTO UHOPACTPYKTYpa /I pacIipoCcTpaHeHUs MeTOK CO3/laHa.

BxirroueHue koMmmyrannuu MPLS-makeToB Ha
nHTepdeicax

Tabauua 64. Bkaouenue MPLS kommymavuu Ha uHmepdgeticax LSR.

KomaHnpga HasHaueHue

configure [Tepexof B pesKUM IV1060aIbHOM KOHQUTYpaIluH.

mpls [Tepexof B pesKUM KOHQUTYpAITUU IIPOTOKOJIA mpls.
forwarding Ilepexof B peskuM KoHurypamnuu MPLS forwarding.
interface <type> BriiroueHve Ha uHTepdeiice QyHKIMOHAasa KOMMYTaIluK
<unit>/<dev>/<port>.<sub> labled IP makeToOB.

root Bo3BpaT B peXXuM I106a7IbHONM KOHQUTYPAITUH.

commit ITprMeHeHMe IIPOM3BEeAeHHBIX HACTPOEK.

ITpumep. BkaroueHue kommymayuu MPLS-nakemos Ha uHmepdeticax

mpls
forwarding
interface loopback 1
interface tengigabitethernet 0/0/17.353
interface tengigabitethernet 0/0/18.200
interface tengigabitethernet 0/0/20
exit
exit
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B maHHOM IIpuMepe BHUAHO, YTO B KOHQUIypallMH IIPUCYTCTBYeT HHTepdeuc
loopback 1, mpu aToM I1aKeTHI Yepe3 JaHHBIA UHTepdelic He mepenanTcsa. OgHaKo,
koMaHza 'mpls forwarding interface loopback N' BBIIIOJIHSIET ellje OJHY BaKHYIO
¢yHKIuro. Ha MapiipytusaTtopax cepurt ME MeTKU TeHEpUPYROTCS TOJIBKO IS TeX
connected-npe¢uKcoB, HHTepdelChl KOTOPBIX MA00aBjleHbl B pasfgea 'mpls
forwarding'. Eciu Heo6xogumo, uTo6bl Egress LSP mostyyasii COOTBETCTBYIOIIME
MPLS MmeTkH, HY>KHO 106aBJaTh loopback uHTepdetic ¢ IP-agzpecom, paBHbBIM LSR-
ID B pa3ges 'mpls forwarding'.

NOTE

AxTuBanua nogaep>kku TE B IGP nmporokoJie

Hasmmuusg  IP-cBasHocTH MexXny loopback-uHTepdeiicaMu  HemOCTAaTOYHO [y PaboThI
¢yukruonana Traffic Engineering. Heobxomumo, uTo6bI IIpoTOKOoN IGP pacmpocTpaHMII
IOIIOJTHUTEIbHYI0 HHPOpMaIHIo 06 HHTepdelicax MapIIpyTU3aTOPOB (HallpuMep: max-resv-band,
available-resv-band, admin-group, te-metric). 3Ta AOIIOJHUTeJbHAasd HHOpPMAILUS II03BOJIUT
MapLIpyTU3aTopaM CeTH paccuuTaTh LSP c ydeTOoM oOrpaHMYeHWM, HaKJaablBaeMbIX Ha LSP
KoHurypanueiut TE-TyHHeJIs.

Tabauua 65. Akmusayusa noddepacku Traffic Engineering 8 npomoxkose OSPF.

Komanpga HasHaueHue
configure [Tepexof B pe>XUM IVI00aJIbHOM KOHQUI'YPaIIHHU.
router ospfv2 NAME Cosmanue B kKoHOurypamuu OSPFv2 1iporiecca ¢ UMeHeM

NAME ¥ iepeXxo[; B pe>KUM er0 HaCTPOUKH.

te-router-id A.B.C.D B pexxume koHuUryparuu Iporecca OSPFvZ Heo6XomuMo
yKasaThb IPv4-aspec, UCII01b3yeMbIi B KauecTBe LSR-id.

area A.B.C.D Cosmanue B KoHurypanmu OSPFv2 mporecca 06J1acTH C
HOMepoM A.B.C.D. [lapameTp gBJgeTcs1 0093aTeJbHBIM IIPU
CO3aHUH 00JIaCTH.

JonycTuMBble GOPMBI 3a/laHUS:

* A.B.C.D — co 3HaueHUusaMH [0..255] B Ka>KIOM OKTETEe;

e Number — co sHaueHueM [0..4294967295];

interface <type> [lepexo, B peXUM KOHQUIypanuu IiapaMeTpoB OSPF
<unit>/<dev>/<port>.<sub> UHTepderica.
te-support AxTUBUpYeT mofmep>kKy ¢yHkimoHasa MPLS TE Ha OSPF-

uHtepdertice. [Toce akTUBALTUU UHTEpPPec 6yzeT criocobeH
obpabaTeiBaTh T.H. Opaque LSA, B KOTOpPBIX U IlepeaeTcs
uHpopmanys, HeoO6XoAUMas [JId TOIIOJIOTUYECKOM 6asbl
naHHbIX (TEDB).
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KomaHnpa

commit

Ha3umaueHue

[IppMeHeHMe IIPOM3Be/IeHHbIX HaCTPOeK.

Takum o6pasoMm, a1 akTuBanuu ¢yHknuoHasma MPLS TE B mpoTokose OSPF
NOTE HeoOX0IMMO yKa3aTh IlapaMeTp 'te-router-id' ¥ BKJIIOUUTH 'te-support’ Ha Tex

uHTepdericax, yepes KoTopsle 6yzeT uaTu oomeH OSPF LSA.

IIpumep. Akmugayus MPLS TE 8 npomoko.ie OSPFv2.

rout
ar

ex
te
exit

er ospfv2 BackBone_RegionT

ea 0.0.0.0

interface loopback 1

exit

interface tengigabitethernet 0/0/17.353
te-support

exit

interface tengigabitethernet 0/0/18.200
te-support

exit

interface tengigabitethernet 0/0/20.350
te-support

exit

it

-router-id 3.3.3.3

Tabauua 66. Akmusayus noddepacku Traffic Engineering 6 npomoxoe ISIS.

Komanpga HasnaueHnue

configure

router isis NAME

te-router-id A.B.C.D
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[Iepexofi B peXKUM I7106a/IbHOM KOHQUTYPaITHH.

Cospanue B KoHGuryparuu ISIS nponecca ¢ umeneM NAME
U IIepexo/i B PesKUM ero HaCTPOMKHU.

KomaHpa orpepesger rapamMeTp 'te-router-id' fyisg mmporecca
ISIS.



KomaHnpa

ipv4-te-level level-N

interface <type>
<unit>/<dev>/<port>.<sub>

address-family ipv4 unicast

commit

NOTE

Ha3umaueHue

KomaHza ompepesnsger kKakod Ttunm 'level-1' miu 'level-2'
UCIIOJIb3yeTCcd IIpU  paboTe  ¢yHKIMoHasna  Traffic
Engineering.

JlonrycTMBble GOPMEI 3a/laHUS:

* level-1 —ISIS  mapiupytusatop  sBidgercd  level-1
YCTPOUCTBOM;

* level-2—1ISIS  mapiupyTtusatop  gBigerca  level-2
YCTPOMHCTBOM;

ITepexo B peXUM KOHQUIypanuu InapamerpoB ISIS
uHTepderica.

KoMmaHzia akTUBUpYyeT IIPOTOKOJI ISIS B pesxxuMme Integrated.
JoryctrMble GOPMBI 3alaHUS:

* ipv4 unicast—ISIS paboraeT Ha wuHTepdeiice g
MapuipyTusanuu IPv4 makeTos;

* ipv6 wunicast—ISIS paboraer Ha wuHeTpdelice A
MapuIpyTusanuu IPv6 rmakeTos.

[IppMeHeHMe IIPOM3Be/IeHHbIX HaCTPOeK.

Takum o6pasoM, [y akTuBanuu ¢QyHKIuoHasma MPLS TE B mporTokosie ISIS

Heo0X0IMMO yKa3aTh IapameTp 'ipv4-te-level' u 'te-router-id'.
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IIpumep. Akmusayus MPLS TE 8 npomoxoe ISIS.

router isis BackBone_Region

interface loopback 1

address-family ipv4 unicast

exit
passive
exit

interface tengigabitethernet 0/0/17.353

address-family ipv4 unicast

exit
level level-2
metric 5

exit
exit
host-name Router1
ipv4-te-level level-2
is-level level-2

net 49.0000.0100.0001.9004.00

te-router-id 10.0.19.4
exit

AxTuBanusa nporokosia RSVP Ha nHTepgencax

g pa6oTsl ¢yHKIroHasa Traffic Engineering Heo6xoamMa TakyKe paboTa mporokosia RSVP Bo
BceM IGP-moMeHe. /I 9TOro Ha Ka)XoM Mapuipyrusarope B IGP-noMeHe He06X0AMMO BKIHUYUTH
rpoTokoJ RSVP (kak Ha MHTepdencax, y4acTBYOIIUX B ¢opBapguHre MPLS Tpaduka, Tak ¥ Ha
loopback-unTtepdetice, apisaronumcd LSR ID MapiipyTusaTopa).

Tabauya 67. Akmueayus noodepacku Traffic Engineering 6 npomokxo.ie ISIS.

KomaHma

confiqure

mpls

rsvp

interface <type>

<unit>/<dev>/<port>.<sub>

maximum-reservable-bandwidth
BANDW
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Has3unaueHue

[Iepexo/; B pe)KUM IVI06aIbHOM KOHUTYPaITUH.

[Iepexof B pe)KUM KOHOUTYpaITiU IIPOTOKOJIa mpls

[7106a/1bHOE BKJIIOUEHMe IIpoTOKosIa RSVP u mepexon B
Pe’XuM ero KOHQUIypariuu.

BxuiroueHue 1mpoTokosia RSVP Ha mHTepdelice U I1epexof B
pe’XuM KOHQUTYpaIiuu I1apaMeTpoB IIpoToKoJsia RSVP.

(OmmmmonanpHO) OIpefesieHHe OJHOIO M3 BO3MOXKHBIX
aTpubyTOB HMHTepdeiica - max-resv-band, KoTopeiii Oyzer
pacmpocTpaHeH 10 TollosiorudyeckuM 6asam (TEDB) Bcex
MmapupyrusaTopoB IGP  gomMeHa ¢ BKJIKHYEHHBIMU
pacuupenusamu st MPLS TE.



Komanpga HasHaueHue

hellos hello-interval MILLISEC (OmIoHaIbHO)
uHTtepoerice N - UHTepBaJI OTIIPABKH B MIJIJIUCEKYHAX .

commit HpI/IMeHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

IIpumep. BkaroueHue npomoko.ia RSVP.

mpls
rsvp
interface loopback 1
exit
interface tengigabitethernet 0/0/17.353
hellos hello-interval 2000
maximum-reservable-bandwidth 200000
exit
interface tengigabitethernet 0/0/18.200
hellos hello-interval 2000
maximum-reservable-bandwidth 102400
exit
exit

Hactpoyka MPLS TE TyHHe/ 151

BxiiroueHue

rsvp-hello Ha

[Tocste TOATOTOBKM HMHQPACTPYKTYPHI, aKTHUBAIlMU IIPOTOKOJIBHBIX pacliupeHuin IGP pia
nognep>kku MPLS TE u pasBeprhiBaHud RSVP Ha wMapmpyrtusatopax IGP-momeHa MOKHO

MIPUCTYIIaTh K HacTporike TE-TyHHe eH.

Tabauua 68. Jlas kongueypayuu TE-myHHes He06X00UMo:.

Komanpa HasHayeHmue

configure [Tepexof B pe>KUM IV100aIbHOU KOHQUTYpaIluH.

mpls [Tepexof B peKUM KOHQUI'YpAITUU IIPOTOKOJIA mpls.

rsvp [7106a71bHOE BKIIIOUEHHEe IIpoTOKosia RSVP U Iepexon B

PeXUM ero KOHQUTYpaIlUH.

tunnel Name CospaHue TYHHeJIA ¢ UMeHeM Name U IIepeXoll B PesKUM ero

KOHQUI'ypaIUU.

157



KomaHnpa

bandwidth BW

source A.B.C.D

destination A.B.C.D

tunnel-1sp Name

path-computation { dynamic
explicit }

explicit-path-name Name

commit
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Ha3umaueHue

(OnmmponanbHOo) KoMmaHza  BBIIIOJIHAETCA B peXHUMe
KOHOUIypalluu TYHHeJsd M OllpefiesiieT TpeboBaHUe
pesepBUPOBaHUA II0JIOCHI IIPOIyCKaHUA I LSP-TyHHesId.
ITo cyTH 3TO OrpaHUYeHHe, KOTOPOe YUYUTHIBAeT IIPOTOKOJI
CSPF mpu pacuére KpaT4yaHIlero pacCTOSHUS OT source K
destination.

KomMmanpa ykaseiBaeT IPv4-anpec, IpuHaIeXaluii OqHOMY
u3 loopback-untepdeiicoB Ingress LSR-a. PekoMeHI0BaHO
HCII0/Ib30BaTh Source IPv4, paBHbIN LSR-ID Ingress LSR.

Komanpa ykaseiBaeT IPv4-azipec, IIpUHa/A/IEXKAIUN OJJHOMY
u3 loopback-unrepgeiicoB Egress LSR-a. PekoMeH0BaHO
HUCIIosb30BaTh Destination IPv4, paBHbIi LSR-ID Egress LSR.

KomaHza ykaseiBaeT uMsa RSVP LSP, kortopoe Oyzmer
HUCIIOJIB30BaThCA  IIpu  IoctpoeHunn RSVP  LSP wu
IIepeKJIroYaeT B PesKUM ero KOHQUTypaIryu.

KomaHza  ompepesser  CIioco6  BBIUMC/IEHUS — IIYTH
npoxoxxnenus RSVP LSP.

Jonyctumble GOPMEI 3a/TaHUS:

* dynamic — RSVP LSP cTpouTCs C IIOMOIIBI0 IIPOTOKOJIA
CSPF ot source o destination ¢ y4eToM HaJIOKeHHBIX
KOHUrypamuei TE TYHHeJId OTpaHUYeHUN
(bandwidth/explicit-path/affinity);

* explicit—RSVP LSP  cTpouTCd  Bpy4YHYI, T.e.
II0JIb30BaTeNb 0053aH caM IIponucaTh Bce hop-bI B
KoHurypanuu explicit-path B pexume strict.

(OmmmonanpHO) KomaHzia  BBIIIOJIHSAETCI B peskuMe
KoHuUrypanuu tunnel-Isp 1 HakIaZpIBaeT orpaHUYeHUe Ha
BO3MOJKHBIU IIYTh IPOXOKAeHUsa LSP. 3To ofMH 13 BUOB
OTpaHUYEHHHN, KOTOPBIM Y4YHUTBIBaeT IIPOTOKOsI CSPF B
cBOeli pabore. /laHHasg KOMaH/ja MO>KeT KOMOMHUPOBATHCS C
path-computation dynamic.

[IppMeHeHMe IIPOM3Be/JeHHBIX HACTPOEK.



ITIpumep. Hacmpotika MPLS TE myHHeAs ¢ umeHeMm "44".

mpls
rsvp
interface tengigabitethernet 0/0/17.353
hellos hello-interval 2000
maximum-reservable-bandwidth 200000
exit
interface tengigabitethernet 0/0/18.200
hellos hello-interval 2000
maximum-reservable-bandwidth 102400
exit
explicit-path not_over_ne5k
explicit-route-object @
ip-prefix 192.168.54.26/32
exit
exit
tunnel 44
bandwidth 1000
destination 10.0.19.1
source 10.0.19.4
tunnel-1sp my-1sp1
explicit-path-name not_over_ne5k
path-computation dynamic
exit
exit
exit
exit

Kondurypanusa TE-TyHHess B IIpUMepe BBIIE OIpefesseT, 4To IIpu pacyeTre RSVP LSP
HAaKJIaABIBAIOTCA CIIeAYIOINe OTPaHUYeHUA:

* IIpoxXoAUTh RSVP LSP mo/DKeH TOJIBKO Uepes3 Te MHTep(eMChl, B KOTOPBIX eCTh BO3MOXHOCTh
3apesepBupoBaTh 1Mbps;

* RSVP LSP nosoKeH IpoxoAuTh yepe3 uHTepderic ¢ IP-agpecom 192.168.54.26.

Hactporika orpanunuyeHuii aj11 RSVP TE TyHHe s

OmHOM U3 KIII0UeBBIX BO3MOXKHOCTeN ¢pyHKIOHas1a MPLS TE gBiigeTcs BO3SMOXKHOCTB YCTaHOBKHU
PasIMUHBIX OTpaHUYEeHUN U ycaoBUM A1a TE-TyHHesel. [Ipu koHQurypupoBaHuu TE-TyHHeJsI y
II0JIb30BaTeJII €CTb BO3MOXKHOCTHL YKasaTh OIIpeJieJIeHHbIe OrpaHUYeHHs B 3aBHCHUMOCTH OT
II0TpeOHOCTEM B Ilepefjadye CepBUCHOrO TpadHuka — HAIIPUMeD, IlepejlaBaTh TpadUK TOJIBKO Yepes
Te MHTepdelchl, Ha KOTOPBIX €CTh BO3MOJKHOCTBL 3ape3epBHPOBAThH II0JIOCY IIPONyCKaHUSA B N
Mbps; win/u samper Ha Iiepefaudy Tpadpuka depes uHTepodeiic ¢ IP agpecom A.B.C.D; wim/m
paspelleHo IpoxoXKaeHue Tpaduka yepes HHTepPeMChl, KOTOpbIe IIpHUHAazIeXaT peruoHy 'T' uiu
peruoHy 'N', HO 3ampellleHa Ilepefada 4Yepe3 HHTepPeMCH], KOTOpPble BK/IIOYEHBl B PaHo-
peJIelHyI0 TpaHCMHUCCHUI0. U T.I., MOKHO IIpHAyMaThb OTPOMHOEe KOJI-BO OIpaHUYeHUU (IJIaBHOe
4TOOBI OHU OBLIM OIIKCaHbI B JOKYMEHTAaI[HUX Ha CeTh).
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Kak pa6oTaroT orpaHUYeHUs:

1.

Kasxzpiii LSR 0JDKeH MMeTh TOIIOJIOTHYeCKyI0 6a3y ceTH, B KOTOPOH 0/DKHA IIPUCYTCTBOBATh
IOIIOJTHUTeIbHAsA HHPOpMaIlid 110 CpaBHEHUIO C TPaAUIIMOHHOMU LSDB;

17151 TOTO, YTOOBI BBIIIOJTHUJICS IIEPBBIM ITYHKT, HEOOXOAVWMO IIPOMHKCATh [OIOJHUTEJIbHbIE
aTpubyThl uHTepdericaM (max-resv-band/link attribute/te metric) Ha uHTepdeiicax LSR B IGP
IOMEHE;

/1719 TOTO, UTOOBI BBIIIOJTHUJICA IIEPBBIM IIYHKT, TaK)Ke HE0OXOJHUMO, UTOOBI [JOIIOJIHUTE/IbLHBIE
aTpUOyThl PacIpOCTPAHWINCH II0 TOIIoJIoTMUecKUM 6as3aMm gaHHBIX (TEDB) Bcex LSR B IGP
IIOMeHe — JIJIs1 3TOr'0 HY>KHO BKJIKUYUTE IToAnepkKy MPLS TE B mpoTokoJie IGP;

[Tocie Toro, kKak BCe LSR IOJIy4YMJIM HIAEHTUYHYIO TOIIOJIOTUYECKYI0 6asy O CeTH, B [eJI0
BcTymaeT ajaroputm CSPF (Constraint Sortest Path First). OH BbIumMcCIgeT KpaTYaWIlIuY IIyTh OT
Ingress LSR 10 Egress LSR, KOTOpPBIN YZ0BJIETBOPSIET HAOOPy OrpaHUYEeHUM, IIPOIIMCAHHBIX B
HacTpoukax TE TyHHeJsd. EC/IU TaKOM IIyTh BRIYUCIUTH YIaJI0Ch, TO pe3yJabTaToM paboTsl CSPF
Oy/leT CIIMCOK Y3JIOB, Yepe3 KOTOpble HE0OX0UMO IIPOoJI0KUTE RSVP LSP i TE-TyHHesd. 3TOT
CIIMCOK HasbiBaeTcs Explicit Route Object (ERO);

Ha ocHoBanuu ERO 11poTokoJ RSVP HauyHeT ITOIIBITKY YCTaHOBUTH RSVP LSP.

HacTpoiika orpaHnYeHUii: pe3epBHPOBaHUE IIOJIOCHI IIPONYCKAHMS /I
RSVP LSP.
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] 152,
Ip:192.168.54.17/3

-

Figure 1. IIpumep 1: KoHgueypayust TE-myHHeAs ¢ mMpeb0o8aHueM pe3epeuposaHust N0A0CbL NPONYCKAHUS
85 Mbps.

KomaHnpa HasnaueHue

configure [Tepexon B pesKUM I7106aIbHOM KOHQUTYPALUH.

rsvp Ilepexo[ B pesKHUM HACTPOMKHU IIPOTOKOJIa RSVP.

interface te0/0/17.353 BK/II0YeHHe ITPoToKoJa RSVP Ha nHTepdetice te0/0/17.353.

O6paTuTe BHHMaHHe, YTO aTpuOyT
IMPORTANT max-resv-band He yKaszaH Ha
ucxopdiieM nHrepderice te0/0/17.353.

interface te@/0/18.200 BKJII0YeHHe IIPoToKoa RSVP Ha uHTepdetice te0/0/18.200.
maximum-reservable-bandwidth B peskuMe KoHOHUTypaIuu RSVP mapaMmeTpoB HHTepdeiica
100000 te0/0/18.200 3amaHa MAaKCHUMaJIbHO BO3MOYKHAsI  [JIsd

pe3epBHpOBaHUA I10J10Ca IpoITycKaHud - 100Mbps.
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KomaHnpa
exit

tunnel 41

bandwidth 85000

description from_ER@5_to_ER@7

destination 10.0.19.1

source 10.0.19.4

tunnel-1sp ER05_to_ER0O7

path-computation dynamic

exit

exit

root

commit
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Ha3umaueHue

BosBpat B pe’kuM KoHpuUryparnuu RSVP rmpoTokoJia.

Cosmanue MPLS TE TyHHess1 ¢ uMeHeM 41 U Iiepexof B
pe’XuM ero KOHQUIypariuu.

Tpe6oBaHUe pe3epBUPOBaHUA II0JIOCHI IIPOITYCKAaHUA 85
Mbps Ha ucxopamux uHTepdercax B IGP romeHe g LSP
TE-TyHHeJIA.

TexcTtoBoe ommcaHue TE-tyHHesss. KoMmaHza He uMeeT
OYHKIIMOHAJILHOIO 3HAUeHUs, HO IIOMOTaeT B aHaJuse
KOHQUTYpaILiH.

OrpenesieHue IPv4 ampeca Ergress-LSR-a. T.e.
MapuipyTusatopa Ifme OyzmerT TepmuHuUpoBaTbca —TE-
TYHHeJIb.

Omnpenenenue IPv4 agpeca c Ingress LSR-a. T.e. uHTepdeiica
C KoToporo 6yzeT crapToBaTh TE-TyHHeJIb.

Vkaszanue wuMmeHu RSVP LSP  TE-tyHHena  (OHO
CUTHAJIU3UPYyeTCsa IIPOTOK0JI0M RSVP) U mepexon B peXxuM
ero KOHQUIryparuu.

ITpoTokos CSPF 6yzeT yuacTBOBATh B pacuyéTe IIyTH.

BosBpart B pexxuM HacTpoek TE-TyHHeJs.

BosBpaT B pe’KUM HacTpoeK IIpoTokosia RSVP.

BrIXoz, B pesKUM IVI06a/IbHOM KOHQUI'YPALIHH.

HpI/IMeHEHI/Ie IIPOM3BENEHHBIX HACTPOEK.



ObpaTuTe BHUMaHUe Ha TO, Kak npoiuesn LSP TE-tyHHess 41. Ecoiu cuuTaTh, 4YTO
BCe JINHKY UMeHT OAUHaKOBYI0 TE MeTpUKY, TO KpaTUaMIIUMHU IIYTIMHU OYLYT:
- ERO5 -~ ER06 —~ ERO7
- ERO5 - ER08-ER07
OTBeT Ha BoIpoc, moyeMy RSVP LSP 1porresr He caMbIM OIITUMAJIBHBIM IIyTEM -
ERO5 -~ ER06 —» ER08 » ER07, 3axktouaeTcs B TOM, UTO B KOHQUIYPAITUU HUCXOAALITAX
uHTepdericoB Te0/0/17.353 u TEe/0/17.358 He yka3aH aTpubyT max-resv-band, a
NOTE 3HAUUT, OHU He MOTYT pe3epBUPOBAaTh II0JIOCY IIPOIyCKaHUs, KaK TOr0 TpebyeT
koHQuryparusa TE-tyHHensa 41. CooTBeTCTBeHHO, aiaroputMm CSPF paccumrtan
€IUHCTBEHHO BO3MOXXHBIN IIyTh, KOTOPBHIM VIOBJIETBOPSIeT OrpaHUYEHUIO,
HaksagpiBaeMoMy TE-TyHHesrem 41. Ha pHCYHKe MOYKHO HAWTH U Jpyrue
UHTepdercrl, KOTOpble He UMeI0T B CBOeW KOHQUrypaliuy aTpubuyTa max-resv-
band, HO g TE-TyHHend 41 uX KoHQUTypalydsd He HMeeT 3HAUeHUS T.K. OHU
SIBJIAIOTCA BXOJAIIMMHY, a He UCXOIAIIMMH UHTeppelcaMU II0 OTHOIIEHUIO K ero
LSP.

Hacrpoiika orpaHudyeHuii: explicit path

MES200
ER06
1d:10.0.19.2

MES5100
ER05
Id:10.0.19.4

Pp:192,168.54.17/30,

Tunnel4l (Up)

1d:10.0.19.3

Figure 2. [Ipumep2. KoHgueypauus TE-myHHes ¢ oepaHuueHuem 8 gude explcit path.

B JaHHOM IIpHMepe PacCMOTPHUM JAPYIOM THUII OrpaHHUYeHUH - explicit-path. IIpeArosoXum, 4To
He0oOXOZMMO SIBHO yKas3aThb BCe XOIIbI, yepe3 KOTOpble NOJDKeH IpoMTU RSVP LSP. /g sToro B
npuMepe cosgaercd explicit-path 'over_ne5K, B KOTOpOM yKasaHbl BCe IIPOMEXYTOYHBIE ip-
UHTepdercrl, yepe3 KOTOpble TOo/DKeH IpoUTH LSP. B pexxume koHuryparuu tunnel-lsp TE-
TyHHeJId 41 yjajsieHa KoMaH/a 'path-computation dynamic', TeM caMbIM aKTUBUPOBaH PeXHUM I10
yMoJIYaHUI0 — 'path-computation explicit'.

Ha npaxTuke ykaselBaTb Bce hop-bI B KoHUrypanuu explicit-path m36bITOUHO U Hermoko,
II09TOMY OOBIYHO YKa3bIBalT TOJIBKO OIIpe/ie/IEHHbIE TOUKH, Yepe3 KOTOpbIe JO/DKeH IIPOUTH LSP,
cHabkasd ux arpubyroM 'loose’ BMecTo 'strict, a B KoHurypanuu tunnel-lsp TE-TyHHess
yKasbIBaIT 'path-computation dynamic'.
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[IpuMmep KOHOUTYpaAIUH, MpOoKJaabiBaroIuii RSVP LSP TeM ’Xe myTeM, HO B pekume 'path-
computation dynamic':

mpls
rsvp
interface loopback 1
exit
interface tengigabitethernet 0/0/17.353
maximum-reservable-bandwidth 102400
exit
interface tengigabitethernet 0/0/18.200
maximum-reservable-bandwidth 102400
exit
explicit-path over_ne5k
explicit-route-object 0
ip-prefix 192.168.54.21/32
exit
explicit-route-object 1
ip-prefix 192.168.54.17/32
loose
exit
exit
tunnel 41
description from_ER@5_to_ER@7
destination 10.0.19.1
source 10.0.19.4
tunnel-1sp ER@5_to_ER@7
explicit-path-name over_nebk
path-computation dynamic
exit
exit
exit
exit

[TocMoOTpeTs, yepes Kakue hop-b1 mocTpomsics RSVP LSP, MOKHO KOMaH/I0M:

0/ME5100:ERO5# show mpls rsvp tunnels-1sp tunnel 41
Tue Sep 17 09:39:31 2019
Tunnel: 41, id: 1
LSP name: ER@5_to_(7206, signaled-name: 41@ER@5_to_(7206, id: @, Source:
10.0.19.4, Destination: 10.0.19.1
State: up, Resource status: primary, Protection role: working
Direction: ingress, Node protect: disabled, Bandwidth protection requirement:
disabled
Carrying the normal traffic after protection switching: no
Protected by a fast reroute: none
Downstream repaired: yes
Path recording is desired
SE Style 1is desired
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LSP rerouting is none
OAM MEP entities are not desired
OAM MIP entities are not desired
Upstream information:
Previous hop: 224.0.0.0
Downstream information:
Next hop: 192.168.54.5
Signaling interface: Tengigabitethernet0/0/18.200
Neighbor: 192.168.54.5
Label: 17, type: mpls-label
Incoming explicit route hops:
Index identifying a particular hop: 1, excluded: no
Explicit route hop prefix: 192.168.54.6/32 <<<<<< Xon 1
Index identifying a particular hop: 2, excluded: no
Explicit route hop prefix: 192.168.54.5/32 <<<<<< Xon 2
Index identifying a particular hop: 3, excluded: no
Explicit route hop prefix: 192.168.54.30/32 <<<<<< Xon 3
Index identifying a particular hop: 4, excluded: no
Explicit route hop prefix: 192.168.54.29/32 <<<<<< Xon 4
Outgoing explicit route hops:
Index identifying a particular hop: @, excluded: no
Explicit route hop prefix: 192.168.54.5/32
Index identifying a particular hop: 1, excluded: no
Explicit route hop prefix: 192.168.54.30/32
Index identifying a particular hop: 2, excluded: no
Explicit route hop prefix: 192.168.54.29/32
RSVP incoming recorded route object information:
Index identifying a particular hop: 0
The address of this recorded route hop: 192.168.54.5, IP prefix flag: none
Index identifying a particular hop: 1
Label 17, Type mpls-label
Is a reverse direction label, Flags: globallabel
Index identifying a particular hop: 2
The address of this recorded route hop: 10.0.19.1, IP prefix flag: node-id
Index identifying a particular hop: 3
Label 3, Type mpls-label
Is a reverse direction label, Flags: globallabel
Index identifying a particular hop: 4
The address of this recorded route hop: 192.168.54.29, IP prefix flag:
none
Index identifying a particular hop: 5
Label 3, Type mpls-label
Is a reverse direction label, Flags: globallabel
RSVP outgoing recorded route object information:
Index identifying a particular hop: 0
The address of this recorded route hop: 192.168.54.5, IP prefix flag: none
Index identifying a particular hop: 1
Label 17, Type mpls-label
Is a reverse direction label, Flags: globallabel
Index identifying a particular hop: 2
The address of this recorded route hop: 10.0.19.1, IP prefix flag: node-id
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Index identifying a particular hop: 3
Label 3, Type mpls-label
Is a reverse direction label, Flags: globallabel
Index identifying a particular hop: 4
The address of this recorded route hop: 192.168.54.29, IP prefix flag:

none

Index identifying a particular hop: 5
Label 3, Type mpls-label
Is a reverse direction label, Flags: globallabel

Cr1oco0bI IepeHanpaB/jIeHUsI CEpBUCHOI0 Tpaduka B
TE-TyHHEJIB.

[Tocse Toro, kak LSP TE-TyHHeJIs YCIIeITHO ITOCTPOMJICA IIPOTOKOJIOM RSVP, cepBUCHBIN TpaduK B
Hero aBTOMaTHU4YeCKHU IlepefaBaThbCad He OyzeT. /I TOro, YTOOHI IlepeHallpaBUTh Tpapuk B RSVP
LSP, He06X0AMMO BBIIIOJIHUTE IOIIOJTHUTEJIEHEIE [JeUCTBUS.

PaccMOTpHUM pas/IMYHbIe BApHUaHTHI:

IGP shortcut—>sto crroco6 mpeacrtaBuTh TE-TyHHe b, KaK MHTepdeNCc ¢ BKIKYEeHHbIM IGP-
IIPOTOKOJIOM U HasHaYeHHOM METPHUKOM, IIPH 3TOM HMHOpMallud O JaHHOM HHTepdelice He
aHoHcupyercss: B IGP moMmeH; ciefoBaTe/IbLHO, LpPyrHe MapILIPYyTH3aTOPLl He 3HAKT O €ero
CYyII[eCTBOBaHUU U He MOI'YT IlepelpaBUTh TpapuK yepes TE-TyHHeJIb;

Static route —3TOT CII0CO6 II0O3BOJIAET, MCIIOJb3yd CTaTHYECKYH MapIIpyTH3aLHIo,
nepeHanpaBUTh Tpaduk u3 GRT B TE-TyHHeJIb.

L3VPN Forwarding — i1 Toro, uro6sl RSVP LSP paccmaTpuBasicss MapIIpyTH3aTOPOM Kak
BO3MO>KHBIA HHTepderc Ui JoCTaBKU Tpaduka K nexthop’y mapipyra B VRF, Heo6x0guMo
BBIIIOJIHUTH KOMaHAY '13vpn' B peskuMe KOHQUTypaIiuu IpoToKoJia RSVP;

L2VPN switching — 119 TOro, 4To0BI CepBUCHBIN TpapUK U3 Xconnect Miax bridge-domain Mor
OBITH ITepeiaH yepe3 RSVP LSP, Heo6xoaumo B KoHOUrypanuu PW L2VPN-cepBuca ykasaTb
KOMaHy 'transport rsvp tunnel Name'.

PaCCMOTpI/IM 3TH CII0CcO0BI 60JIee JeTaJIbHO.

IIpumep xoHGurypanuu ¢popBapaunra rpaduka us GRT uepes3 TE-TyHHe Ib
meTtoaoM IGP shortcut

Ha

Mapuipyrusatopax cepur ME wucrnonb3oBaHue Metoza IGP  shortcut 1osBoJisieT

nepeHanpaBUTh B TE-TyHHenb Tpaduk u3 GRT, HO He 3aTparuBaeT Tpaduk u3 L2- miau L3VPN-
CEPBHCOB.

3amaua: Heo6xomumo obecrieunTs IP cBsisHOCTH Mexkay CE1 u CE2 B GRT
Tormosrorus:

166



MES200
ER0&
1d:10.0.19.2
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MES5100
ERO5
0118.200 1d:10.0.19.4
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CE2
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Figure 3. [Ipumep3. ITepedavwa mpaguxa uz GRT uepe3 TE-myHHeb

Ha nmpoMesxyTouHbIX P-mapiipytusaTopax (ER06 1 ER08) HeT MapIIpyTHOM MHGOPMAIIMHU O CETIX
192.168.70.0/24 n 192.168.56.0/24. UHPopMalsi 0 HUX pacIIpPOCTpaHseTcd II0 IPOTOKoay BGP
Mexxny PE-mapiupyThsaTopaMy, CJe[0BaTe/JIbHO, [ obecliedeHUsl CBI3HOCTH PE-pyTepsl
I,0JDKHBI HHKAIICYJIMPOBAaTh 3TOT TpadUK B TE-TyHHeIIH, IIOCTPOEHHbIe MeXXy HUMHU.

Komanpga HasHaueHue

configure [lepexo/; B Pe)KHUM I7106aTbHOM KOHGUTYPAIHH.

mpls ITepexop B pesXuM KoHOUTypariuu ¢yHkoHasa MPLS.
rsvp [Tepexon B pe’XuUM HaCTPOMKHU IPpoTOKOos1a RSVP.

interface te@/0/17.353 BxurroueHwue rmpoTokosia RSVP Ha unTepdetice te0/0/17.353.
interface te0/0/18.200 BxurroueHue IpoTokosia RSVP Ha uHTepdetice te0/0/18.200.
exit BosBpat B pe’kuM KoHpuUrypanuu RSVP rpoTokoJia.

tunnel 41 Co3naeM TE-TyHHeJIb ¢ IMeHeM 41 U IIepeX0o[uM B PeXKHM

€ro KOHQUTYpaITUH.

description from ER05 to ERG7 TexcroBoe onucaHue TE-TyHHend [ 06JerdeHUs
IOHMMAaHHU KOHQUTYPaIHH.

destination 10.0.19.1 KomaHpa ykaseiBaeT Ha LSR-ID Egress mapIiupyTusaTopa. B
HamreM rpuMepe 3to ER07.

igp-shortcut metric-type absolute Komampa BrIogaeT GyHKIMOHAI igp-shorcut u ompesesseT
TUII MeTPpUKU — absolute.
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KomaHnpa

igp-shortcut metric-value 1

source 10.0.19.4

tunnel-1sp ERB5_to_C7206

explicit-path-name Region-T-N

path-computation dynamic

Ha3umaueHue

Komanpma omnpepesnser 3HaueHue IGP Mertpuku piaa TE-
TYHHeJIs, paBHOU '1'.

KomaHpa ycraHaBiamBaeT LSR-ID Ingress-mapiipyTusaTopa
B KauecTBe ucTouHUKa TE-TyHHeJIS.

Cosmaem RSVP LSP c¢ curHa/ibHBEIM mMeHeM 'ER05_to_C7206'
U TIePEeX0IUM B PeXKUM er0 KOHQUTYPHUPOBaHUS.

KomaHia HakiaapIBaeT OrpaHUYeHHe Ha ItocTpoeHue LSP,
OH [O/DKeH IIPOXOAUTH uYepe3 hop-bl, yKa3aHHbIE B
KoHurypanuu explicit-path 'Region-T-N'.

KoMaHza c IIoMOIIbi0 ItapaMeTpa 'dynamic' orpejessieT

commit

IMPORTANT

168

UCI0JIb30BaTh anroputM CSPF g pacuéra mmytu LSP.

[IppMeHeHMe IIPOM3Be/IeHHBIX HACTPOEK.

ITocse Toro, kak TE-TyHHe/Jb CKOHQUIYPUPOBAH CIIOCOO0M, OIIMCaHHBIM
BBIIIIE, OH BCe ellle He MO>KeT ObITh UCII0JIb30BaH /I JOCTaBKU TpaduKa [0
y3ua 10.0.19.1, gaske ecy ero MeTpUKa paBHa 1, a y aJlbTepHaTUBHOTO IGP
Mapuipyra MeTpuka 25. H3-3a apXUTEKTYPHBIX O0OCOOEHHOCTei
MapIIpyTusaTopoB cepuu ME Heo0X0AuMO BKIIOYHUTH (QYHKIMOHAJI
ECMP uepe3 kKOMaHAy pekuMa IJI00a/IbHOM KoHHrypamuu 'router
equal-cost'.



ITpumep. lemaavHasa KoH@Pu2ypauus npomoko.ia RSVP 0.9 gopeapoureza mpaguxka us GRT uepe3 TE-
MyHHeNb 41:

rsvp
interface loopback 1
exit
interface tengigabitethernet 0/0/17.353
maximum-reservable-bandwidth 102400
exit
interface tengigabitethernet 0/0/18.200
maximum-reservable-bandwidth 200000
exit
explicit-path Region-T-N
explicit-route-object 1
ip-prefix 192.168.54.17/32
loose
exit
exit
tunnel 41
description from_ER@5_to_ER@7
destination 10.0.19.1
igp-shortcut metric-type absolute
igp-shortcut metric-value 1
source 10.0.19.4
tunnel-1sp ER@5_to_C7206
explicit-path-name Region-T-N
path-computation dynamic
exit
exit
exit
exit

router equal-cost

IIpumep ¢popBapaunra GRT Tpaduka yepe3 TE-TyHHeJIb C IOMOLIHI0
CTaTUYEeCKOro MapIiupyTa

Ha mapmipytusatopax cepuu ME ucriosb3oBaHKe JaHHOTO MeTOZa II03BOJIAeT IlepeHalpaBiIiaTh
Tpaduk 3 GRT, HO He 3aTparuBaeT Tpadpuk L2- mim L3VPN-cepBUCOB.

3azmaua: Heo6xogumo obecrieuuts [P cBs3HOCTH Mexxay CE1 u CE2 B GRT
Torosiorus:
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CEl
1p:192.168.70.1/24

ME5200
ER06
1d:10.0.19.2

e0/0/17.340
1p:192.168.56.1/24

CE2
1p:192.168.56.2/24

1d:10.0.19.3

Figure 4. Ilpumep4. ITepedaua mpagduxa uz GRT uepe3 TE-myHHe/1b C NOMOWLI0 CMAMU4eCcK020

Mmapwpyma

KomaHnpza

configure

rsvp

tunnel 41

description from_ER@5_to_ER@7

destination 10.0.19.1

forwarding-adjacency

170

Ha3unaueHue

[Iepexo/; B pesKUM IVI06a/IbHOM KOHGUTYPaITHH.

ITepexof B pe>KUM HaCTPOUKH IpoToKosia RSVP.

Cosmaem TE-TyHHesb ¢ UMeHeM 41 ¥ IIepexXouM B PesKUM
ero KOHQUIryparumu.

TexcroBoe omucaHue TE-TyHHeNnss i OGJIETYeHUS
IIOHUMAaHUs1 KOHQUTYPAIIUH.

Komanpa ykaseiBaeT Ha LSR-ID Egress mapiupyTtusaTtopa. B
HaleM npumepe 3to ER07.

KomaHjia ycTaHaB/IMBaeT aTpUOYT BO3MOKHOCTH Ilepefiauu
cepBucHOro Tpaduka uepes RSVP LSP TE-TyHHeJIs.

JlaHHas KOMaHfa ob6s3aTesbHa MJIAd
aKTUBAIlMX BO3MOJKHOCTH Ilepeadyu
IMPORTANT Tpaduka uepes TE-TyHHesb. be3 Heé
bopBapAUHT CEpBUCHOTO Tpaduka
HeBO3MO>keH uepe3 TE-TyHHeIb.



KomaHnpa

routing-adjacency

source 10.0.19.4

tunnel-1sp ER@5_to_C7206

explicit-path-name over_ne5k

path-computation dynamic

commit

Ha3umaueHue

Komanga ycraHaBauBaeT IIpu3sHakK TE-TyHHesZ Kak
uHTepdelica, Yepe3  KOTOPHIX  MOXKHO  IIOJIyYaTh
MapIIPyTHYI0 HHPOPMAIIHIO.

JlaHHasg KoMaHpja o6s3aTesbHA [JId
aKTHUBAIIMM BO3MOJKHOCTH Ilepeadyir
Tpaduka uepe3 TE-TyHHesH. be3 Heé
CTaTHYeCKUU MapILIpyT,
ucnosab3yromul  TE-TyHHeNb  Kak
UCXOAIMN HHTepdeiic, He OyIeT
HHCTAJUIMPOBaH B TabuIly
MapIIpyTHU3aI[UH.

IMPORTANT

Komanpma ykaseiBaeT LSR-ID Ingress mapiupyrtusaTtopa B
KauecTBe ucTOYHUKa TE-TyHHeI.

Cosmaem RSVP LSP ¢ curHa/ibHBEIM nMeHeM 'ER05_to_C7206'
U IIepexX0/iM B Pe’KUM ero KOHQUTYpUpPOBaHUI.

KomaHpa HaKJIaJpIBaeT orpaHUYeHHe B BHUJIE
UCII0JIb30BaHUA explcit-path c ©MeHeM 'over_ne5K'.

KomaHza ¢ 1omoInpro ItapaMmerpa 'dynamic’ BKIIHOYaeT
ucriosb3oBaHue anropurma CSPF pyg pacuéra mmytu LSP.

HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

[IprMep KOHOUTYpaIIUU CTaTUUeCKOTro MapuipyTta yepes TE-TyHHeIb

KomaHma

confiqure

router static

address-family ipv4 unicast

Ha3unaueHue

[Iepexo/; B pesKUM IVI06aIbHOM KOHGUTYPaITHH.

[lepexo¥M B PpeXUM KOHQUIYpalu CTaTHYeCKUX
MapIIpPyTOB.

Omnpepesnsiem Tun address-faminily ¥ mmepexofuM B pesxum
KOHQHUTYpaIU JOIIOJIHUTEIbHBIX IIapaMeTPOB.
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Komanpga HasHaueHue

destination 192.168.70.0/24

KomaHzia yKasbiBaeT ceTh Ha3HauYeHUs 11 MaplIpyTa
0.0.0.0

Anpec 1uIr03a Heo6XOAMMO yKa3aTh
PaBHBIM 0.0.0.0 B ciy4vae
ucronb3oBaHug TE-TyHHess  Kak
UCXO/dI1Iero uHTeperica.

IMPORTANT

interface tunnel-rsvp 41 KomaHfa oOIpefessieT HCIOJIb3oBaHWe TE-TyHHeIsa Kak

HCXOOAIITET0 HHTep(pEﬁca B CTaTHUYECKOM MapuipyTe.

commit HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.
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ITpumep. lemaavHasa KoH@Pu2ypauus npomoko.ia RSVP 0.9 gopeapoureza mpaguxka us GRT uepe3 TE-

MyHHeNb 41:

mpls
rsvp
interface loopback 1
exit
interface tengigabitethernet 0/0/17.353
maximum-reservable-bandwidth 500000
exit
interface tengigabitethernet 0/0/18.200
maximum-reservable-bandwidth 500000
exit
explicit-path over_ne5k
explicit-route-object 1
ip-prefix 192.168.54.25/32
loose
exit
exit
tunnel 41
description from_ER@5_to_ER@7
destination 10.0.19.1
forwarding-adjacency
routing-adjacency
source 10.0.19.4
tunnel-1sp ER@5_to_(C7206
explicit-path-name over_nebk
path-computation dynamic
exit
exit
exit
exit
router static
address-family ipv4 unicast
destination 192.168.70.0/24 0.0.0.0
interface tunnel-rsvp 41
exit
exit
exit
exit

[IpuMmep. Tabuia MaplIpyTU3auu
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Cisco 7206 (ER07)

C7206VXR#show ip route 192.168.56.2 Routing
entry for 192.168.56.0/24

Known via "static", distance 1, metric 0
(connected)

Routing Descriptor Blocks:

* directly connected, via Tunnel14

Route metric is 0, traffic share count is 1

ITpumep. O6mer ICMP nakemamu

Eltex ME5100 (ERO05)

0/MES5100:ER05# show route 192.168.70.1
Routing entry for 192.168.70.0/24

Last update: N/A

Routing Descriptor Blocks

192.168.54.22, via tu41@ERO05_to_C7206
Known via static, distance 1, metric 1

type static, protection none, route-type remote
Entries: 1

C7206VXR#traceroute 192.168.56.2 source 192.168.70.100

Type escape sequence to abort.
Tracing the route to 192.168.56.2

VRF info: (vrf in name/id, vrf out name/id)

1 192.168.54.25 [MPLS: Label 4225 Exp 0] 4 msec @ msec @ msec

2 192.168.54.21 @ msec @ msec @ msec
3 192.168.56.2 4 msec @ msec 4 msec
C7206VXR#

0/ME5100:ERO5# traceroute 192.168.70.1 source 192.168.56.1

Mon Oct 7 16:45:52 2019

Traceroute to 192.168.70.1 (192.168.70.1), 30 hops max, 60 byte packets

1 192.168.70.1 (192.168.70.1) 0.323 ms

0/ME5100:EROS#

0.312 ms 0.304 ms

IIpumep xoHGurypanuu ¢popBapaunra L3VPN-Ttpadpuka uepes TE-TyHHe I

Ha MapIIpyTHu3aTopax CepHHn ME wucriosib3oBaHue HaHHOIO MeTOo[a IT03BOJIIEeT IIepeHalIpaBUTb

Tpaduk L3VPN-cepBucoB B TE-TyHHeJIb.

3anmaua: Heo6xogumo obecrieuuTs [P-cBg3HOCTh Mexxay CE1 u CE2 B VRF 'TEST1'

TorroJsiorud:
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CE1
1p:192.168.70.1/24

ERO06
1d:10.0.19.2

ME5100
ER05
19,200 1d:10.0.19.4

5]

Te010/17.340
> virf: TESTL
1p:192.168.56.1/24
cE2
1p:192.168.56.2/24

Ip: 192.168.54.18/24

Ge2/0/1.352

ER08
1d:10.0.19.3

Figure 5. Ilpumep3. Ilepedaua cepgucHozo mpaguka u3s VRF TEST1 uepe3 TE-myHHeb.

KomaHnpaa

configure

rsvp

interface te@/0/17.353

interface te0/0/18.200

exit

13vpn

tunnel 47

Ha3HnaueHue

[Tepexo; B pe>KUM IJI06aTbHON KOHUTYPAITHUH.

[Tepexof B pe’XUM HaCTPOUKHU IpoToKosia RSVP.

BxuroueHue nipoTokosia RSVP Ha uHTepdetice te0/0/17.353.

Bxurouenue niporokosia RSVP Ha nHTepdetice te0/0/18.200.

BosBpar B pesxuMm KoHQUryparuu RSVP ripoTokoia.

BxiroueHue pexxuMa mepegauu L3VPN tpaduka yepes TE-
TYHHEeJIH.

JaHHag KoMaHja o6si3aTesibHA [JId
aKTHUBAaIlMU BO3MOJKHOCTHU Ilepefayuu
Tpadpuka Jepes TE-TyHHe H.
KomaHnzia paboTaeT i1 TpadpuKa BCex
VRE, CO3IaHHBIX  Ha ITaHHOM
Mapiipyrusatope. IlpH Haauuuu
RSVP LSP no xoHKpeTHOro nexthop’a,
L3VPN MapuipyT ¢ TakuM nexthop’om
Ooymer  ucmosb3oBaTh  LSP  mia
OTIIPaBKHU CEPBUCHOTO TpaduKa.

IMPORTANT

CosmaeMm TE-TyHHesb ¢ UMeHeM 41 U IIepeXOJUM B PeKUM
ero KOHQUrypanumu.
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Komanpga HasHaueHue

description from ER@5 to ERG7 TekcToBoe ommcaHue TE-TyHHeqs [JIg  0O6JerdeHus
TIOHHMAaHUs KOHQUTYPAITHH.

destination 10.0.19.1 KoMaHpa ykaseiBaeT Ha LSR-ID Egress mapmipyTusaTopa. B
HaleM pumepe 3to ER07.

forwarding-adjacency KoMaHjja ycTaHaB/IMBaeT aTPHOYT BO3MOKHOCTH TIepeadn
cepBucHoOro Tpaduka yepes RSVP LSP TE-TyHHe 4.

JlaHHasg KOMaHfa o6s3aTesJbHa MIJId
aKTUBAIlMU BO3MOJKHOCTH Ilepefadyur
Tpaduka uepe3 TE-TyHHesH. be3 Heé
BGP vpnv4 MapuipyThl, H3y4eHHEIE

oT YOaIEéHHBIX PE-
MapIIpyTHU3aTOPOB, He oynyT
IMPORTANT pripy P Mt
HHCTAJUIMPOBAHbBI B TabIuIy
MapIIpyTHU3ariuu VREF, T.K.
paboToCIIoCO6HOr0  TPAHCIIOPTHOIO
LSP 1o next-hop-oB, H3yYeHHBIX
MapIuIpyToB He OyzeT (HecMOTps Ha
TO, uTO TE-TyHHe b B coCcTOIHUU UP).
routing-adjacency KomaHjga ycTaHaBauBaeT Ipu3HaKk TE-TyHHeIs Kak

uHTepderica, uyepe3  KOTOPHIE  MOXKHO  IIOJIy4aTh
MAapIIPYTHYI0 HHGOPMAIIHIO.

JlaHHass KoMaHfa o6si3aTesJbHa MJId
aKTHUBAIIMX BO3MOXKHOCTH Ilepeadyr
Tpaduka uepe3 TE-TyHHesu. be3 Heé
BGP vpnv4 MapIIpyThl, M3y4YeHHEIE
0T yIaJIEHHBIX PE-
MapIIpyTHU3aTOPOB, He oynyT
HHCTAJUIMPOBAHBI B TabIuIly
MapUIpyTU3aIun VREF, T.K.
paboTocIoco6HOr0  TPAaHCIIOPTHOIO
LSP 1o next-hop-oB, H3y4YeHHBIX
MapIIpyTOB He OyzeT (HecMOTpsd Ha
TO, yTO TE-TyHHeJIb B cocTosTHUU UP).

IMPORTANT

source 10.0.19.4 KoMaHpa ycraHaBauBaeT LSR-ID Ingress-MapuipyTHsaTopa
B KauecTBe ucTOYHUKA TE-TyHHeJIS.

tunnel-1sp ERG5_to_C7206 CosmaeM RSVP LSP c curHaiabHBEIM uMeHeM 'ER05_to_C7206'
U ITepeX0/[UM B Pe>KUM eT0 KOHQUTYPHUPOBaHHA.
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KomaHnpa

explicit-path-name Region-T-N

path-computation dynamic

commit

Ha3umaueHue

KomaHma Hak/aabIBaeT OrpaHUYE€HHE Ha IIOCTpOeHHE

LSP — O0H [J0/DKeH HPOXOAUTH uepe3 hop-bl, yKasaHHBIE B

KoHuUrypamuu explicit-path 'Region-T-N'.

HpI/IMeHEHI/Ie IIPOM3BENEHHBIX HACTPOEK.

KomaHza ¢ momolnbi mapaMerpa 'dynamic’ BK/IHOYaeT
HUcroab3oBaHue anropurma CSPF g pacuéra mmytu LSP.

ITpumep. lemanvHasa KoHPuypauus npomokoia RSVP daa gpopeapournza mpaguxa u3z VRF 'Test1' uepe3
TE-myHHeb:

mpls

rs

ex
exit

vp
interface loopback 1
exit
interface tengigabitethernet 0/0/17.353
maximum-reservable-bandwidth 102400
exit
interface tengigabitethernet 0/0/18.200
maximum-reservable-bandwidth 102400
exit
explicit-path Region-T-N
explicit-route-object @
ip-prefix 192.168.54.17/32
loose
exit
exit
13vpn
tunnel 41
description from_ER@5_to_ER@7
destination 10.0.19.1
forwarding-adjacency
routing-adjacency
source 10.0.19.83
tunnel-1sp ER@5_to_C7206
explicit-path-name Region-T-N
path-computation dynamic
exit
exit
it

177



ITpumep. Ilpocmomp mabauubl mapwpymudauuu VRF 'TEST1":

0/ME5100:ERO5# show route vrf TEST1
Tue Sep 17 18:07:07 2019
Codes: C - connected, S - static, 0 - OSPF, B - BGP, L - local

IA - OSPF inter area, EA - OSPF intra area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
ET1 - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2,
LET - IS-IS levell external, LE2 - IS-IS level2 external
BI - BGP internal, BE - BGP external, BV - BGP vpn

192.168.56.0/24 is directly connected, 23h59m34s, te0/0/17.340
L 192.168.56.1/32 is directly connected, 23h59m34s, te0/0/17.340
B BY 192.168.70.0/24 via 10.0.19.1 [200/0], 01h00m54s

Total route count: 3
0/ME5100:ERO5# show 13forwarding vrf TEST1
Tue Sep 17 18:08:31 2019

Prefix Nexthop
Outgoing label Interface

192.168.56.1/32 receive
—=i== te0/0/17.340

192.168.56.0/24 attached
==/== te0/0/17.340

192.168.70.0/24 192.168.54.5/32
39/39 te0/0/18.200

0/ME5100:ERQO5# ping 192.168.70.1 source 192.168.56.1 vrf TEST1
Tue Sep 17 18:09:58 2019

Sending 4, 56-byte ICMP Echos to 192.168.70.1,
request send interval is 0.100 seconds,

response wait timeout is 2.000 seconds:
Ferl

Success rate is 100 percent (4/4), round-trip min/avg/max = 0.282/0.303/0.314 ms
0/ME5100:ERQ5#

IIpuMep HacTPOMKH KOMMyTanuu Tpadpuka yepes L2ZVPN

Ha mapmpyTusaTopax cepruud ME HCIIOJIb30BaHHE JTaHHOTO MeTO/a II03BOJISET IIepeHalpaBHUTh
Tpa¢uk LZVPN-cepBucoB B TE-TyHHeJIb.

3amaua: Heo6xomumo obecrieunTs IP cBsa3HOCTE Mexxay CE1 u CE2 uepes VPLS cepsuc 'BD-TEST'
TomoJrorus:
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1p:192.168.54.30/32

CE1
1p:192.168.70.1/24

ME5200
ER06
1d:10.0.19.2

te0/0/17.358

. 1p:192.168.54.17/30]

CE2
1p:192.168.70.200/24

Ip: 192.168.54.18/24

ER08
1d:10.0.19.3

Figure 6. IIpumep5. ITepedaua cepsucHozo mpaguka uepe3 L2VPN u TE-myHHe .

KomaHnpga

configure

12vpn pw-class pwclassdl

encapsulation mpls signaling-type
pseudowire-id-fec-signaling

root

12vpn bridge-domain BD-TEST

interface te@/0/17.341

exit

pw 10.0.19.1 123

pw-class pwclassO

transport rsvp tunnel 41

Ha3snaueHue

[Tepexo;, B pe>KUM IJI06aTbHOM KOHQUTYpAITHUH.

CosmaeMm pw-class ¢ mMmeHeM 'pwclass01l’ u mepexogum B
Pe’XUM ero KOHQUIYPUPOBaAHUSL.

VKa3plBaeM Habop I1apaMeTpOB,
curHasgusanuu PW.

HEOOXOUMBIX IS

BosBparT B pesXuM I7100a/IbHOU KOHQUTYpaIlvU.

Cospmaém VPLS cepBuc ¢ uMeHeM 'BD-TEST' u mepexofium B
Pe’XuM ero KOHQUIypHUPOBaHUS.

VkasbsIiBaeM nHTepderic Kak AC-uHTepdetic B VPLS cepBuce.

Bosspat B pe>xuM KoH¢uryparuu VPLS BD-TEST.

CosmaeM VC mHTepdelic i1 ooMeHa MeTKaMu ¢ ERO7 u

opraHusanuu PW-kaHajsla i1 Ilepeflayd CEePBUCHOIO
TpadpuKa, a TakKkKe IIepexXofuM B  PEXHUM  ero
KOHQUTYPUPOBaHMS.

VkasplBaeM  HCIOJIB30BaTL  IIPU  IIOCTpoeHMH  PW

rmapaMeTpsI U3 'pwclass01’, KOTOPBIF MBI CO3/[aJIN paHee.

VkasplBaeM HUCIo0Jab30BaTh TE-TyHHes b 41 B KadecTBe
TPaHCIIOPTHOIO AJI 3TOro 6pupK foMeHa (VPLS).
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KomaHnpa

commit

root

Komanpga

mpls

1dp

neighbor 10.0.19.1

exit

transport-address 10.0.19.4

commit

root

Cospmaem TE-TyHHeJIb ¢ ©UMeHeM 41

KomaHnpma

configure

rsvp

interface te@/0/17.353

interface te0/0/18.200

exit

tunnel 47

description from ER@5 to ERO7
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Ha3umaueHue

[IpuMeHeHMe IIPOKU3BeJeHHBIX HaCTPOeK.

Bo3paT B pe>KHUM IJI06aTbHOM KOHQUTYPAITHUH.

HasHaueHue

ITepexop B peskuM KOHOUIypariuu ¢yHkIoHasa MPLS.

Ilepexo[ B pesXKUM KOHUIypaIlUU IIpoToKoIa LDP.

CozmaeM remote LDP cocema '10.0.19.1' (ER07) u niepexoium
B PeXXUM ero KOHQUTypaIuu.

BrixoguM u3 pexxuMa KoHurypanuu LDP cocena.

VkasplBaeM B KauecTBe source IP mjg ycTaHoBJyieHHs LDP
coce/icTB cO6CTBEHHBIN LSR-ID.

HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

Bospar B pexxum Global Config

Ha3sHaueHue

[Tepexo;, B pe>KUM IJI06aTbHOM KOHQUTYpAITHUH.

Ilepexof B pesXMM HaCTPOMKHU IIPOTOKOJIa RSVP.

BxurroueHue nipotokosia RSVP Ha nHTepdetice te0/0/17.353.

BxurroueHue ipoTokosia RSVP Ha unTepdetice te0/0/18.200.

BosBpart B pesxuMm KoHOuUryparuu RSVP ripoTokoia.

CosgaeM TE-TyHHeJIb C MMeHeM 41 U IIepexXofUM B PEKUM
ero KOHQUIryparuu.

TexcroBoe omnucanue TE-TyHHessas g o6JieryeHUs
IIOHMMAaHUS KOHQUTYpAITUU.



KomaHnpa

destination 10.0.19.1

forwarding-adjacency

source 10.0.19.4

tunnel-1sp ER@5_to_(7206

explicit-path-name Region-T-N

path-computation dynamic

commit

root

Ha3umaueHue

Komanga ykaseiBaeT Ha LSR-ID Egress MapiipyrusaTopa. B
HamreM npuMepe 3to ERO7.

KoMmaH/ia ycTaHaBIMBaeT aTpuOyT BO3MOKHOCTH Ilepeauu
cepBuCHOro Tpadpuka uepes RSVP LSP TE-TyHHe1s.

JlaHHas KoMaHza ob6si3aTesJbHa MJId
BKJIFOUEHUSI BO3MOKHOCTH Ilepefauu
Tpaduka yepe3 TE-TyHHe IH.
Ob6paTtuTe BHUMaHHe, UTO KOMaH[a
'routing-adjacency’ B TaHHOM
ClleHapHUHU He Hy’KHa.

IMPORTANT

Komanza ycraraBiuBaeT LSR-ID Ingress-mapiipyTusaTopa
B KauecTBe UCTOYHUKA TE-TyHHeJIA.

Cosgaem RSVP LSP ¢ curHasibHEIM nMeHeM 'ERO5_to_C7206
U IIepexX0/iM B Pe’KUM ero KOHQUTYpUpOBaHUI.

KomaHjia Haka/iplBaeT OrpaHHUUYeHHe Ha IocTpoeHHe LSP,
OH [O0J/DKeH IIPOXOAUTH dYepe3 hop-bl, yKasaHHBIE B
KoHuryparuu explicit-path 'Region-T-N' (cM  pasgen
nepegada L3VPN Tpaduxa).

KomaHza ¢ 1omoinpro ItapaMmerpa 'dynamic’ BKIIHOYaeT
ucnosb3oBaHue ajaropurMma CSPF g pacuéra mytu LSP.

HpI/IMeHeHI/Ie IIPOM3BENE€HHBIX HACTPOEK.

Bospart B pexxum Global Config

[TocimemHUM MOMeHT — KoHurypanusa AC-untepdetiica B LZVPN-cepBuce.

KomaHnpga

interface tengigabitethernet
0/0/17.341

encapsulation outer-vid 341

rewrite egress tag push outer-vid
341

HasHaueHue

Co3maHue cabuHTepdeiica U IIepex0; B PeXHUM €ro
KOHQUTYpaIuu

VKa3plBaeM BHeIIHUU (OH Ke eJUHCTBEHHBLIM B JaHHOM
npuMepe) vlan-tar ¢ ID=341.

KomaHga pmo6asssier vlan-tar ¢ ID 341 K HCXOOAIIUM
¢peiimaM cab-uHTepderica.
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Komanpga HasHaueHue

rewrite ingress tag pop one KoMaH7ia yajgeT BHEIIHUH vlan-Tar y BceX BXOJASIIUX Ha
cab-unrepderic ethernet-ppeiiMoB.

commit HpI/IMEHeHI/Ie IIPOM3BEAEHHBIX HACTPOEK.

root Bospat B pexxum Global Config

3aueM HYKHBI KOMaH/bI push ¥ pop? 3To HE06XOLUMO JiesIaTh Cpasy o 2-M
npuurHaM. Bo-tiepBriX, ERO7 B TecTe aTo MapuipyTusaTop Cisco, KOTOPBIHI
no ymosyaHuio ypangeT VLAN-tar y ethernet-gpeiima, Ipeskae ueM
OTIIpaBUTEL ero uepe3 PW. Mapmipyrusatopel cepuu ME Iipu aToM He
IIPOM3BOAIT  HUKAaKUX  IIpeobpasoBaHuid ¢  ethernet-ppeiimamy,
npumemmumMu ¢ AC mwian VC KaHasloB (KaZpbl YXOAAT C TeM JKe TeraMy, C
KakuMu 1npunuiv). Bo-BTopwix, VLAN-ID y AC-uHTepdeiicoB, ecau
IIOCMOTpPEeTh BHUMAaTeJIbHO, pasHble (340 co ctopoHsl ER07, 341 co CTOPOHBI
ERO5). B aToM ciydae, fa>ke ecid PW IOAHATE MeKAy MaplIpyTU3aTOpaMu
ELTEX ME, push u pop omepaiiuu ¢ TaraMu He0OOXOAUMBL.

IMPORTANT

[Ipumep.Heob6xoammas KOHQUIypaliyg Ha MaplipyTusaTope ERO5 B 0IIiCaHHOM CIleHapHUMU:
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interface tengigabitethernet 0/0/17.341
encapsulation outer-vid 341
rewrite egress tag push outer-vid 341
rewrite ingress tag pop one
exit
mpls
1dp
neighbor 10.0.19.1
exit
transport-address 10.0.19.4
exit
rsvp
interface loopback 1
exit
interface tengigabitethernet 0/0/17.353
maximum-reservable-bandwidth 102400
exit
interface tengigabitethernet 0/0/18.200
maximum-reservable-bandwidth 102400
exit
explicit-path Region-T-N
explicit-route-object @
ip-prefix 192.168.54.17/32
loose
exit
exit
tunnel 41
description from_ER@5_to_ER@7
destination 10.0.19.1
forwarding-adjacency
source 10.0.19.4
tunnel-1sp ER@5_to_C7206
explicit-path-name Region-T-N
path-computation dynamic
exit
exit
exit
exit

ITpumep. IIpocmoTp craTyca VPLS cepBrica

0/ME5100:ERO5# show 12vpn bridge-domain bd-name BD-TEST
Thu Sep 19 09:17:47 2019

MM -- mtu mismatch Up -- up GUp -- going up

(M -- control-word mismatch  Dn -- down GDn -- going down

OL -- no outgoing label ST -- standby Lld -- lower layer down
BK -- backup connection F1 -- failed Drm -- dormant

SP  -- static pseudowire
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Bridge domain: BD-TEST, state: up
MAC learning: enabled
Local switching: enabled
Flooding Multicast: all
Unknown unicast: enabled
MAC aging time: 300 s, MAC limit: 4000, Action: all, MTU: 1500
Oper-status: up

ACs: 1 (1 up)
PWs: 1 (1 up)
List of ACs:

AC: Tengigabitethernet 0/0/17.341
AC binding status: up, Interface oper state: up

List of PWs:

PW: Neighbor 10.0.19.1, pw-id 123, admin Up, oper Up

Status codes:
PW class: pwclass@1, type: ethernet, signaling: pseudowire-id-fec-signaling
PSN type: mpls, encapsulation: MPLS, control word: control-word-not-present
Redundancy state active
Vpn index: 1, type: 1s
Created: 2019-09-18 10:01:02, last state change: 14h55m19s ago

Local Remote
Label 59 121
Group ID 0 0
MTU 1500 1500
Forwarding true true
Customer-facing (ingress) recv fault false false
Customer-facing (egress) send fault false false
Local PSN-facing (ingress) recv fault false false
Local PSN-facing (egress) send fault false false
Switchover false false

Interface description string rcv: none
Remote capabilities:
VC status can be signaled: true
VCCV ID can be signaled : true
Remote node capability:
Manually set PW: false
Protocol has not yet finished cap. determination: false
Signaling the pseudowire: true
Sending the pseudowire: false

List of VFIs:
List of Autodiscovery PWs:

0/ME5100:EROS#
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ITpumep. IIpocmoTp u3yyeHHBIX MAC anpecoB B VPLS cepsuce

0/ME5100:ERO5# show 12vpn mac-table bridge-domain BD-TEST
Thu Sep 19 09:18:48 2019

MAC address Type Learned from LC/1location
Bridge-domain name

a8:19:4b:30:92:00 Dynamic pw 10.0.19.1 123 0/0
BD-TEST

a8:f9:4b:fd:00:40 Dynamic te@/0/17.341 0/0
BD-TEST

Total objects for this criteria: 2
0/ME5100: ERO5#
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MHOTOAAPECHAS PACCBIZIKA TPA®HUKA
(MULTICAST)

B riraBe paccMaTpUBaKOTCI IIPOTOKOJIBI, II03BOJILIOIIHE YCTPOMCTBY IIPUHUMATh, 06pabaThiBaTh U
IIpoIlycKaTh multicast-TpapuK, a TakKe CXeMbl IIPUMEHeHHUs. YCTPOMCTBO IIOfJep KHUBaeT
npoTokossl IGMP, PIM 1 MSDP.

AfpecHsblIe JTUCTHI A1 multicast-mpoTokoJI0B

AnpecHble JIUCTBHI TIOJOGHBI aCCeSS-JIMUCTaM; UCIIOJIL3YIOTCA 711 yKa3aHUS [IeHCTBUS II0
OTHOIIIEHHIO K Ka’K[[OMY 3JIEMEHTY CITHMCKa, CO3JaHHOTO Ha OCHOBE OIIpefieJIeHHOrO IpU3HaKa U
IIOPSITKOBOTO HOMepa 3JieMeHTa B crIucKe. [[pU3HaKH, Ha OCHOBE KOTOPBIX GOPMHUPYIOTCS 3TH
CIIMCKU, IIPHUBSI3aHbI K OIIPe/ieJIEHHBIM KOMaHjaM multicast-TipoTokos1oB. Ij1st ciircka address-1list
IIPU3HAKOM SIBJISIETCS TIepeceueHHe TIIO/ICETH C aapecoM Tpynmbl. /It coucka group-list
IIPU3HAKOM SIBJISIeTCS IlepeceueHUe IIOJCeTH C afipecoM TPYHIIbl MJIM B TIOJCETH C aZpecoM
3aIlpanImBaeMoro UCTOYHUKA.

Hacrpoiika address-list

Tabauya 69. [lopsadok Hacmpoliku address-list

KomaHzga HasHaueHue
configure Ilepexof B PeXKUM II06aThHOM KOHGUIYPAITHH.
multicast address-list WORD Co3jlaHHe CITHCKA afipecoB ¢ UMeHeM WORD U IIepexo/] B PesKUM

€ro HaCTPOMKH.

seq-num 1 Co3ZaHMe 3JIeMeHTa B CITUCKe U IIEPEXO0J B PEXKUM €To
HAaCTPOMKHU. /IJIs CITHCKa 06513aTe/IbHO HAJIMYHe XOTSI GBI O{HOTO
3JIeMeHTa.

match address PREFIX VkasaHue npedHUKca, 11 KOTOPOro IpUMeHsIeTcs JaHHOe

mpaBusI0. OTCyTCTBUE ITpedUKCca B 3IeMeHTe 03HaYaeT
COBIIaJIeHMe 110 JII060MY afipecy.

action permit|deny YKa3aHUe THIIa JeHCTBUA: OTKJIOHUTD WU IIOATBEPAUTSE. I1o
YMOJIYaHUIO: permit.

exit BosBpart B pexxum KoHpuUryparuu multicast address-1list.

commit [IppMeHeHMe IPOHU3BeIeHHBIX HACTPOEK.

ITpumep HacTpoiiku address-list
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multicast address-list no-239

seq-num 1

match address 224.0.0.0/4

exit
seq-num 2

match address 239.0.0.0/16

action deny
exit
exit

IIpoBepKa MPUMEHEHHBIX CIIUCKOB aJIPeCoB:

show multicast address-list

BEIBOJT CKOHQUTYPHUPOBaHHBIX CITMCKOB anpecoB. [IpumMep:

0/ME5100:Router# show multicast address-list

address-1list cde
1 permit 232.0.0.0/8
2 permit 239.0.0.0/8

address-1list test

1 permit 232.1.1.1/32

Hacrpoiika group-list

Tabauua 70. [lopsidok Hacmpotxu group-list

KomaHa
configure

multicast address-1ist WORD

seq-num 1

match group PREFIX/MASK
| ADDRLIST

match source PREFIX/MASK
| ADDRLIST

action permit|deny

Ha3sHaueHue
[Tepexof B pesKUM IVI06a/IbHOM KOHQUTYPAITHUH.

Cospmanue crricka agpecoB ¢ umeHeM WORD U 11epexoft B peskuM
€ro HaCTPOMKH.

COB,ELaHI/Ie JJIEMEHTA B CITMCKE U ITepeX0o B PEKUM €To
HaCTPOﬁKH. 14 crircKa 00s13aTeJIbHO HaJIHUULMe X0Ts OBl OQHOTO
JJIEMEHTA.

VKkasaHue nmpedurKca IPymIlbl, 4151 KOTOPOTO IIPUMeHsIeTCs
IaHHoe IIpaBuI0. OTCyTCTBUe IIpedUKCca B 3JIleMeHTe O3HavaeT
COBIIa/IieHHe 10 JIF060MY azpecy. PaspelieHo yKkasaHue UMeHU
address-list B kKauecTBe IpuU3HaKa.

VkasaHue nmpeprKca UCTOUHHUKA, 11 KOTOPOTO IIPUMeHSeTCs
IaHHoe IIpaBuUI0. OTCyTCTBUe IIpedUKCa B 3JIeMeHTe O3HavaeT
COBIIa/ieHHe 10 JIF060MY azpecy. PaspelieHo yKkasaHue UMeHU
address-list B KauecTBe IpuU3HaKa.

YKasaHUe TUIIa [efCTBUS: OTKJIOHUTH WX IIOATBEPAUTS. 110
YMOJIYaHUIO: permit.

187



exit BosBpart B pesXuM KOHQUryparuu multicast group-list.

commit [IpuMeHeHMte IIPOU3BEJeHHBIX HaCTPOEK.
IIpumep HacTpoiiku group-list

multicast group-list s101
seq-num 1
match group 225.54.205.0/24
match source 46.61.193.86/32
exit
seq-num 2
match group 224.54.0.0/4
match source 46.61.193.0/24
action deny
exit
exit

IIpoBepKa MPUMEHEHHBIX CIIUCKOB aJIPeCoB:

show multicast group-list

BEIBOJT CKOHQUTYPHUPOBAHHBIX CITMCKOB IpynIlL [Ipumep:

0/ME5100:Router#f show multicast group-list
group-list cde
1 permit group cde

group-list s101
1 permit source 46.61.193.101/32
2 deny source 46.61.193.102/32

ITpoTokos IGMP

[IPOTOKOJI CJHYKUT [JId COCTaBJI€HUs COOTBETCTBUA HHTepdercoB-lloaydaTesed multicast-
Tpaduka ("TIOAIIMCYMKOB") ¥ I'PyIN (M/IM IPYIIIa-UCTOYHHUK), Ha KOTOPBIe MHTepdeiic ITOAIINCAH.
HNupopManysg, IpU HaJUYUM Hajle)kallle HacTpoeHHoro PIM-miporiecca, mepeHocutrca B PIM-
TOoIoJIoruIo B Buze (S,G) miau (*,G)-3anuceit. HacTpoika IIpOTOKOJIA BBITIOJIHAETCS B CEKIIUU router
igmp. Peasinzarius MpPOTOKOJIOB BBITIOJIHEHA B COOTBeTCTBUU ¢ RFC 2236 1 RFC 3376.

CyinecTByeT psiZ GyHKIIMOHAIBHBIX 0COOEHHOCTEMH:
* HeT mopmep>Xku IIpokcupoBaHusl IGMP-3arpocoB, ¥ paboTel Ha L2-uHTepdericax s
peasnusaruu IGMP snooping.

* Peasu3oBaH ¢QyHKIMOHag IGMP Querier: mopjmep)kaH OOMeH COOOIeHUSIMU MeXIy
HEeCKOJbKUMHM Querier B IIMPOKOBEIIAaTeJILHOM CerMeHTe U O0OMeH COOOIIeHUSIMH C
nojyJyaTessMu Tpaduka. PaboTa B HeCKOJIBKHX peXMMaxX OJHOBpeMeHHO (v2-v3) He
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Tojiep KaHa.

INopsagok HacTpoiiku IGMP

1. BBIIIOJIHUTE IIpeBAaPUTE/ILHYI0 HACTPOUKY;

2. HpI/I H606X0/:[I/IMOCTI/I, HU3MEHHUTE IIPOTOKOJIEHEIE HaCTPOﬁKH Ha HHTep¢eﬁcax, BEBEICTaBJIEHHEIE
110 YMOJIYaHHUIO;

3. IIpu He06XOAMMOCTH, 0O6AaBUTH 06pabOTKy SSm.

IIpeaBapuresbHas HacTpoika IGMP

Pabora IGMP Bo3Mmo)kHa TOJIbKO Ha L3-uHTepdericax. TakuMm o6pasoMm, Ha HHTepdericax,
BBIOpAHHBIX /11 paboThl B KauecTBe IGMP-Querier, He06X0AMMO 3a1aTh ip-azpec:

interface tengigabitethernet 0/0/7.10
description "Multicast receivers 1"
ipv4 address 192.168.10.1/24

exit

interface tengigabitethernet 0/0/7.400
description "Multicast receivers 2"
ipv4 address 192.168.100.1/24

exit

HacTtpoiika nporoxkosa IGMP

Tabauya 71. Iopsidok Hacmpotiku IGMP

KomaHnpga HasHaueHue

configure [Tepexo[ B peskKUM IV106a/IbHOM KOHQUIYpaIlUHU.

router igmp Cospganue IGMP 1poriecca U IIepexo/; B PeXKUM ero HaCTPOMKHU.
vrf WORD (OmmmonanbHO) 3anyck IGMP-tiporecca B ykasaHHOM VRF 1

Iepexof; B pe>KUM HaCTPOMKH 9TOTO IIpoIiecca.
Hripkecsiegyroniye KOMaH/ bl IPUMEHUMEI /IS IIPoIiecca BHYTPHU
global table 1 BHyTpU crieniuduuHoro vrf.

ssm addresses NAME (OmuoHanbHO) IlepeorpeiesieHHe CIIUCKa aipecoB NAME,
cuuTaronlerocsa SSM-naasoHOM.

ssm mapping source SRCADDR (OrmmroHaIbHO) IlepedTH B PesKUM HaCTPOMKH JHUaIia3oHa
T'PYIIIL, JIIS KOTOPOro O6yzeT nobasjeH agpeca UCTOYHUKA
SRCADDR.

address-1list GROUPADDR (OmroHaIbHO) VKa3aHHe THaMa30Ha TPYIIIL, 1T KOTOPOTo

OyzeT mobaBieH aspeca UCTOUHUKA SRCADDR

exit Bo3Bpat B pe;KUM KOHQUTypaIiuy router igmp.
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interface TYPE NUM

version NUM

filter groups NAME

groups-limit NUM

sources-Limit NUM

immediate-leave

last-member-query-interval SEC

query-interval SEC

query-response-interval SEC

robustness NUM

promiscuous disable

static-group GROUPADDR

static-source SRCADDR

exit
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BxurroueHue Querier Ha COOTBETCTBYIOIEM (cab)uHTepderice B
IIpoliecc ¥ IIepexo/ B pe;KUM HACTPOMKHU mapaMeTpoB LDP s
ITaHHOTO0 UHTepderica.

(OmmroHaIbHO) VKasaHMe, ¢ KaKOU BepcUell BBITIOJTHATD
oTIpaBKy coobireHuiit QUERY u o6pabaThiBaTh COOOIIEHUS
REPORT.

(OnmroHasnpHO) [IpuMeHeHUe ciucka GuabTpanuu NAME.

(OnoHanbHO) YCTaHOBKA MaKCHMMAaJIbBHOIO KOJIMYECTBa
YHHUKaJIBHBIX aipecoB rpyIr 13 Bcex IGMP-3anucei, 1mo
HUCYepIIaHUI0 KOTOPHIX HOBBIE 3aIIMCH CO3/laBaThCda He OyAyT. ITo
yMmoJsryaHuIo: 0, He 3a/aHO.

(OnoHanbHO) YCTaHOBKA MaKCHMMAaJIbHOTO KOJIMYECTBa
YHUKAaJIBHBIX a/IpeCcOB UCTOYHUKOB 13 Bcex IGMP-3amuce, 11o
HUCYepIIaHUI0 KOTOPHIX, HOBBIE 3aIIMCH CO3aBaThCA He OYAYT.
ITo ymosruaHuro: 0, He 3a1aHO.

(OmmmmonanbHO) Yaanenue IGMP-3anucu ¢ uHTepderica IIpu
rostydeHuu coobirteHus LEAVE 6e3 otripaBku GROUP SPECIFIC
QUERY.

(OmroHanbHO) YeTaHOBKA TaliMepa BpeMeHU 0)KUTaHUA Ha
GROUP SPECIFIC QUERY, 110 HCTe€YEeHHI0 KOTOPOIo OyAeT
yraseHa IGMP-3anuce.

(OmroHanbHO) YeTaHOBKA 3HaUEHUs TaliMepa I10cie
otrpaBku coobireHuss GENERAL QUERY. ITo ymosruanuto: 125
CeKyH[I,.

(OnyoHanbHO) YCTaHOBKA 3HaUeHMd TaliMepa OTIIpaBJIsieMOro
B coobmeHuaX GENERAL QUERY. BiiuseT Ha BpeMs, CIy4allHBIM
06pasoM, HO B IIpefiesiaX KOTOPOTO IIOIIUCYKNKY JO/DKHBI
otupaBuTh REPORT. U BiiMseT Ha MaKCUMaJIbHBIA TaUMayT
HeoTBeTa Ha coob1ieHruss GENERAL QUERY, 1mocsie KOTOporo
IGMP-3anuce 6yzeT ygasieHa. [To ymosganuio: 10 cexyH[,.

(OmioHanbHO) YeTaHOBKA 3HaUEHUSI MHOYKUTEJIS OTIIPaBOK
coobieHu GENERAL QUERY u GROUP SPECIFIC QUERY. Bimiset
Ha MaKCUMaJIbHBIM TaliMayT HeoTBeTa Ha coobieHrss GENERAL
QUERY, 1tociie kotoporo IGMP-3amnuice 6yzaeT yaasieHa. ITo
YMOJYaHUIO: 2.

(OmmmoHasibHO) OTKIIrOUeHHe 06paboTKu coobieHnit REPORT
OT HOAIIUCYHUKOB C apecoB, He IPUHAJJIeKaI[UX ceTH Querier.

(OnrmoHanpHO) Co3maHue ctaTuueckoi IGMP-3amnucu ¢
yKa3aHHeM ajjpeca IPYIIIbI U IIepeX0]] B PeXKUM e€ HaCTPOUKHU.

(OmmroHasIbHO) VKasaHue ajipeca UCTOYHUKA JJI1 CTaTUUeCKOMI
IGMP-3anucu.

BosBpat B pe’XuM KOHQUTypanuu router igmp interface.



exit BosBpat B pe’KUM KOHQUTYpaIiiu router igmp.

commit [TpuMeHeHHte ITPOU3BENEHHBIX HACTPOEK.
IIpumep HacTpoitku IGMP

router igmp

ssm addresses ssm-addresses

ssm mapping source 46.61.194.55
address-1list k1

exit

interface tengigabitethernet 0/0/7.10
version 2
immediate-leave
robustness 3

exit

interface tengigabitethernet 0/0/7.400
version 2
filter groups s101
static-group 225.54.205.140
exit
static-group 232.1.1.1

static-source 77.77.77.77

exit

exit

exit

IIpoBepka paboTocmoco6HOCTH IPOTOKOIa IGMP

show igmp groups

BBIBOJ, TEKYIIIUX I'PYIIIL, 06paboTaHHBIX Querier MM 3aJJaHHBIX CTaTUYeCKU. [IpuMep:

0/ME5100:Router# show igmp groups
IGMP Connected Group Membership

Group Address Interface Uptime Expires
Reporter

225.54.205.135 te 0/0/7 00h00m42s 00h04m19s
192.168.10.100

225.54.205.140 te 0/0/7 02h38md1s never

225.54.205.140 te 0/0/7.400 02h38md1s never

232.1.1.1 te 0/0/7.400 02h38md1s never

Last

0.0.0.0
0.0.0.0
0.0.0.0
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show igmp interfaces

BEIBOJT HCIIOJIB3YIOIUXCSI HACTPOEK BepCHM, TaWMepoB Querier W CTaTHCTHKA IIPHHATHIX
coob1eHuit. [Ipumep

0/ME5100:Router# show igmp interfaces
Tengigabitethernet 0/0/7.10 IGMP status is up

IGMP is enabled on interface
Drop policy: None
Filtering multicast group-list: None
Promiscuous mode is enabled
Current IGMP version is 3
Robustness is 2
Query interval is 125 seconds
Query timeout is @ seconds
Query response interval is 10 seconds
Last member query interval is 1 seconds
Querying router is 192.168.123.100 (this system)
Groups/sources limit: not set/not set

show igmp sources

BBIBOJI TEKYIITUX TPYIII C 3aIlpOIIIeHHBIM HMCTOYHUKOM, 06paG0TaHHBIX Querier M/IM 3a/laHHBIX
cTaTuyecku. [Ipumep:

0/ME5100:Router# show igmp sources

Group Address Source Address Interface Origin
codes
232.1.1.1 77.77.77.77 te 0/0/7.400 static

show igmp ssm map

BriBoji TaGiUIIBI COOTBETCTBUS afpecoB SSM-nuanasoHa W IIPUMEHSIEMOTO K HeMy ajpeca
HCTOYHUKA. [IprMep:

0/ME5100:Router# show igmp ssm map
Source Address Address list

46.61.193.101 cde

show igmp summary

BeiBOoz, 0000IIeHHONM HMHQOpMAaIlMM O IpyHIlaXx Ha KakAoM BKIOYeHHOM IGMP-uHTepdelice.
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[Tpumep:

0/ME5100:Router# show igmp summary
IGMP summary

Total groups on each interface: 5
Total unique groups: 2
Enabled Interfaces: 3
Disabled Interfaces: 1

Interface Grp No Max Grp No
te@/0/7.11 1 0

te 0/0/7 2 1000

te 0/0/7.10 0 0

te 0/0/7.400 2 0

show igmp traffic
BeiBoz craTrcTUKU 110 IGMP-coo61eHusAM. [Ipumep:
0/ME5100:Router# show igmp traffic

IGMP Traffic Counter
Processed messages:

Queries: 0
Reports: 239
Leaves: 0
Total processed: 239

Filtered messages:

Report version mismatch: 0
Query version mismatch: 0
Entries with limits excess: 0
Entries with not allowed sources: @
Link local messages: 10
Other reasons: 0
Total filtered: 10
Incorrect messages:
Wrong checksum: 0
No router alert option: 0
SSM messages with EXCLUDE: 0
Other reasons: 0
Total incorrect: 0
Queries sent: 238

ITpoTrokos PIM

IIPOTOKOJI CITY?KUT /IJIT MapIIpyTU3aIiuy multicast, KCIIOIb3yeT TabJIMITy MapIIpyTHU3alliy unicast
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Ha ycTpoMcTBe. IIpOTOKOJI IIpe/IiosiaraeT YyCTAaHOBKY COCEZICTB Uepe3 BhIOpaHHble HHTEPQeCch U
dopmMHpoOBaHHe TOIIOJIOTHUH Yepe3 IpoBepKy RPF, mocTpoeHue fepeBbeB U popmupoBanue (1,G) u
(S,G) sammceit. Peasisanyis IIPOTOKOJIOB BEIIIOJIHEHA B cO0TBeTCTBUU ¢ RFC 4601, RFC 3973 u RFC
3956.

CyiuecTByeT psiZ QyHKIIMOHAIBHBIX 0COOEHHOCTEMH:

* VCcTpoHCcTBO IOJ/ieprKUBaeT TOJIbKO Sparse mode (SM) 1 MoyKeT pa6oTaTh B peskuMe ASM u
SSM;

* B TekyIel BepcUu Ha yCTPOMCTBe MOfiep>kKaHa HacTpoMKa IIpoToKoJIa BSR;

 [lopgmep>xuBaetca Anycast-RP 11 ITOBBIIIIEHUS 0TKa30yCTOMYNUBOCTH.

IMopsimoxk HacTpoiiku PIM

BEBITITOJTHUTE IIpeiBapUTEeILHYI0 HACTPOUKY;
VKasaTh AuarasoHbl 06pabaThIBaeMBbIX IPYIIIL U PeXKUM UX PabOoThl;
[Ipu HaIMYUKU UHTEePEeiCcoB I IIOCTPOEHHU COCEICTB IIPUMEHUTE UX B KOHQUryparuo PIM;

[Tpu Hasmmuuu IGMP-uHTep¢eiicoB IIPUMEHUTH UX B KOHQUrypario PIM B peskuMe passive;

S

[Ipn Haymuuu UHTEepderica ¢ MyJIbTUKACT-IIOTOKaMHU IIPUMEHUTH UX B KoHuryparuio PIM B
pe’KuMe passive;

6. IIpy He06XOAUMOCTH U3MEHUTH IIPOTOKOJIbHBIE HACTPOUKHU Ha UHTepdelicax, BEICTaBJIeHHbIE
110 YMOJTYaHUIO;

7. IIpp HeoOXOZMMOCTH H3MEHHUTH IIpOYMe IIPOTOKOJIbHBbIe HACTPOMKH, BBICTABJIEHHBIE II0
YMOTYaHHUIO.

IIpeaBapuTesbHas HacTpoiika PIM

Pa6ora PIM ocCHOBBIBaeTCd Ha TabJIHIle MapIIPyTH3aIlMM unicast M HCIob3yeTcs g RPF u
IIOCTPOEeHUs JlepeBbeB. TakuM 06pasoM, JOJDKHBI OBITH CO3JaHbl ip-WHTepdelichl, Ha KOTOPBIX
OyIyT BIIOCJIeICTBUU BKJIOUeHBI PIM-cocencTBa, U Te, HA KOTOpble IPUAET IIOTOK multicast. B
IocjaefHeM ciydae i cos3maHud (S,G) samuced B TOIIOJIOTHH, IIOZACETh HHTepderca LOJDKHA
OXBaTBIBaTh a/ipeca UCTOYHUKOB multicast.

ITpumep Hacmpotiku unmepdgeticog 045 opeaHuzayuu cocedcms u onpedeieHus nomoka multicast

interface tengigabitethernet 0/0/9
description "Neighborhood with me5100_17_134 te 0/0/9"
ipv4 address 100.26.134.134/24

exit

interface tengigabitethernet 0/0/1.30
description "Obtain multicast with address 46.61.193.86"
ipv4 address 46.61.193.134/24
encapsulation outer-vid 30

exit
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HacTtpoiika nporokosia PIM

Tabauua 72. [lopsidok Hacmpotiku PIM

KomaHma
confiqure
router pim

vrf WORD

address-family ipv4
interface TYPE NUM

assert-override-interval SEC

bsr-border

dr-priority NUM

hello-interval SEC

join-prune-interval SEC

join-prune-holdtime SEC

sg-state-limit NUM

star-g-state-Tlimit NUM

HasHaueHue
[Tepexo[ B pesKUM Iv106a7IbHOM KOHQUIYpaIlUH.
CosgaHue IGMP miporiecca U Iepexo/; B PeKUM ero HaCTPOMKH.

(OnuonanbHO) 3amnyck PIM-miporiecca B ykasaHHOM VRF u
Iepexof B pesKUM HaCTPOMKHU 9TOrO IIpoliecca.
Hripkecsemyromiyie KOMaHbl IPUMEeHUMBI 1151 IIpoliecca BHYTPHU
global table u BHyTpU cieriuuyuHOro vrf.

[lepexon B pe’KUM HaCTPOUKH afipeCcHOTro ceMeucTBa [Pv4.

Jlo6aBieHne UHTEepdetica i 06paboTKU IIPOTOKOJIOM Ha
YCTPOMCTBeE U IIepex0f B Pe)KUM ero HaCTPOHKH.

(OnumoHanbHO) 3aZjlaHre HHTepBaJla [0 CIeyIIeH IOIBITKH
OTIIPaBKH COOOIIeHUsI Assert, OT II0CIeHeT0 IIPUHATOTO
coob1reHusa Assert, ec/Id IIpoliecc Ha MHTepderice IIpoUrpasl
IaHHbIEe BEIOOPBI.

(OmrmoHasIbHO) 3aiaHue rpaHuIlbl paboThl BSR. IIpyu HaIMuuu
OIIIIUU MHTepdenc IlepecTaHeT OTIIPABJIATh U 00pabaThIBaTh
coobiureHusa Bootstrap. ITo yMoryaHuI0 HHTEepec IPUHUMAET
u obpabaTeiBaeT BSR-co06IIIeHUS.

(OnuoHanbHO) 3alaHue IIpuopUTeTa A1 Bhi6opa Designated
router. IIpu paBHBIX DR B joMeHe BBEIOHpPAETCA XOCT CO CTAPIIUM
agpecoM. Ilo ymosruanuro: 1.

(OnmmoHaIbHO) 3aZjlaHKe UHTepBaJia MeXKIy OTIIpaBKaMU
coobieHud PIM Hello ¢ Bei6paHHOTO HHTepdetica. I1o
ymosTdaHuio: 30 CeKyHI,

(OnuoHanbHO) 3alaHUe UHTEepBasia MeX/y OTIIpaBKaMU
coobureHu PIM Join/Prune ¢ BEI6paHHOTO UHTepdetica
COIVIaCHO CBOEU TOIosI0TUH. [1o yMosruaHuto: 60 CEKyHJ,

(OnuoHanbHO) 3alaHKe BpeMeH! yep KaHus 3anuceid PIM
Join/Prune B cBoeii Tomoioruu. O6HYyIAETCA IIPU IIOJIyYeHU U
Join/Prune Ha COOTBeTCTBYIOIIYIO 3alIUCh. [To ymosruyaHuto: 210
CeKyH/I.

(OnroHanbHO) 3ajaHre MaKCUMaIbHOTO KOJIMYeCTBa 3aluce
(S,G) obpabaTriBaeMBIX Ha yKasaHHOM HHTepdeiice. I1o
yMosr4aHuo: 0, TUMHUTA HeT.

(OmrmoHasIbHO) 3alaHUe MaKCUMAJIbHOT'O KOJIMYeCcTBa IPyIILL,
IUI KOTOPBIX co3marTcd 3anucu (%G, I) Ha ykasaHHOM
uHTepderice. [Io yMOTYaHHUIO: 5 CEKYH],.
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triggered-hello-interval SEC

passive-interface

exit

keep-alive SEC

multipath group-nexthop
hash|modulo

register probe-time SEC

register suppression-time SEC

trap interface state change

address-family ipv4
static-rp PREFIX/MASK

pim-mode asm|ssm

rp-address ADDR

exit

bsr candidate-bsr IP-ADDR

candidate-period NUM

hash-mask-1len NUM
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(OmmrmoHaIbHO) 3a/laHre MaKCUMaJIbHOTO 3HAaYeHHUS
HHTepBaJja 0T CTapTa IIpoliecca Ha UHTepdetice 10 I1epBOM
otrpaBku PIM Hello, Bei6upaeTcs ciiydallHbIM 06pasom oT 0 710
yKasaHHOro 3HaueHud. [Io ymosruauuio: 30 CeKyH/I.

(OmrmoHasbHO) OTKIIIOUEHHE CO3/TaHUs COCe[CTBA Ha JaHHOM
HHTepderce.

BosBparT B peXxuM KoHGUTryparuu router pim address-family
ipv4.

(OmroHasIbHO) 3a/laHUe BpeMeHU yep>KaHu4 3amucei (S,G)
IIPHA OTCYTCTBHHU CO00IeHUH (S,G)Join. ITo ymoruyanuro: 210
CEeKyH/I.

(OnmoHanbHO) 3afaHue crrocoba 6aIaHCUPOBKY OTIIPABKU
PIM-coo61ienuit Mmexay ECMP-1uHKaMU.

(OmioHasbHO) 3a/faHUe BpeMeHU OXKUaHUs COOOIeHUS
Register-Stop mocste otapaBku Null-Register. 1o cTeueHUIO
cTapTyeT MHKaIICyIanug multicast-Tpaduka B cropoHy RP. ITo
YMOJIYaHUIO: 5 CEKYH/IL.

(OmioHanbHO) 3a/laHue MaKCUMaJIbHOTO UHTepBaja OT
II0JIy4eHUs coob11eHUs Register-Stop 10 IpeKpalleHus
HHKaICyaauu multicast-tpadrka B cTopoHy RP. Bei6upaercs
cay4yarHBIM 00pa3oM oT 0 10 yKasaHHOro 3HadyeHus. 1o
YMOJIYaHUIO: 60 CeKyH/I.

(OnmrmoHabHO) BruItoueHue otripaBKu SNMP-TpamnoB pu
usMeHeHUU craryca PIM-unTepderica.

[lepexon B pesKUM HaCTPOUKH afipeCcHOro ceMeucTBa [Pv4.

(OnuonanbHO) Co3maHue Auala3oHa rpymil 4y 00paboTKu
IIPOTOKOJIOM Ha YCTPOMCTBe U IIepeX0/| B PesKUM e€ HaCTPOUKHU.

Br160op perxrMa pa6oTsl PIM y11 HacTpauBaeMoro guarasoHa
rpymil ITo ymosruaHuio: ASM.

3anmanue aapeca Rendezvous Point 111 HacTpauBaeMoro
myaria3oHa IPYIIIL, ecyId BEIOpaH peskuM ASM.

Bos3Bpart B pesxuM KoHQUryparuu router pim address-family
ipv4.

(OnuonanbHO) Co3maHue sk3eMILIgpa oopaboTurka PIM
bootstrap-coo0b111eHUM U I1epeX0/i B PeKUM ero HaCTPOUKH.

(OnmoHanbHO) 3alaHue Ilepruoja OTIIpaBKU advertise-
coobieHuu. [To ymoruaHuio: 60 CeKyH/I.

(OmioHanbHO) 3ajaHue IJIUHBL MacKUy it hash-gyHkiy,
HCII0JIb3yeMOoH 11 Beioopa RP. ITo ymosrganuto: 30.



priority NUM

exit

bsr candidate-rp IP-ADDR
address-Tist WORD
hold-time NUM

interval NUM

priority NUM

exit

anycast-rp ANYCAST-ADDR RP-
ADDR
exit

commit
IIpumep HacTpoiiku PIM

router pim
address-family ipv4
static-rp 225.54.0.0/16
rp-address 10.0.0.134
exit

(OmrmoHasibHO) YKaszaHUe IpropuTeTa B advertise-
coobireHuax. candidate-bsr BeI6HpaeTcs 110 60JbIIEMY
3HaueHHI0. I1o ymosrgaHuso: 0.

Bos3Bpart B pesXuM KoHQUryparuu router pim address-family
ipv4.

(OnuonanbHO) Co3maHue sk3eMILIgpa oopaborunka PIM CRP-
COOGIIIeHUH U IIepeXo/] B PeKUM eTr0 HaCTPOMKHU.

(OmroHasIbHO) 3a/iaHMe CIIMCKA apecoB g aHoHca B CRP-
COOOIIIeHUSIX.

(OmrmoHanbHO) 3ajaHUe BpeMeHU coxpaHeHUs RP B BSR-
a”oHcax. [1o ymosryanuto: 150 cekyH/,.

(OmrmoHasIbHO) 3a/laHUe UHTEepPBaJia OTIIPAaBKU CO00IIeHU RP
Advertisement. ITo ymosgyaHuio: 60 CEKyH/I,.

(OmnrmoHanbHO) YKasaHUe IpropuTeTa B advertise-
coobieHusx. candidate-rp BeIOUpaeTcs 110 MeHbIIIEMY
3HaueHu0. ITo ymosruanuro: 0.

BosBpart B peskuMm KoHQUrypanuu router pim address-family
ipvd.

(OmrmoHaIbHO) 3a7laHKe COOTBETCTBUS ajipeca RP u 06111ero ip-
agpeca.

Bo3Bpat B pe’KUM KOHQUTypariiu router pim.

[IpuMeHeHMe IIPOX3BeJeHHBIX HAaCTPOEeK.

interface tengigabitethernet 0/0/9

exit

interface tengigabitethernet 0/0/1.30

passive-interface
exit
exit
exit

IIpoBepka paboTOCIIOCOOHOCTH IPOTOKOIa PIM

show pim bsr candidate-bsr

BriBo mHGOpMaIu o robeauresie BSR-BI60POB:
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0/ME5100:Router# show pim bsr candidate-bsr
Address family: IPv4
Address: 10.0.0.33
Hash-mask: 30
Priority: 0
Candidate period: 60
Elected BSR: true
Bootstrap timer: 43 sec

show pim bsr candidate-rp

BeIBOJ, cIIMiCKa aHOHCHUPYeMBIX candidate-rp ¥ cOOTBeTCTBYIOINUX UM address-list:

0/ME5100:Router# show pim bsr candidate-rp
Address family: IPv4

Cand-RP Prio Bid Inte Hold-ti Adv Address-list
rity ir rval me (sec)
10.0.0.26 0 no 60 150 0 test

show pim bsr election

BriBo muHGOpMaIuu o Beibopax BSR-router:

0/ME5100:Router# show pim bsr candidate-rp

Address Prio Hash-ma Expiry-ti Uptime
rity sk me
10.0.0.26 0 30 00h00m03s 00ho6mO6S

show pim bsr rp-cache

BriBoy nHGOpMAIIUU 0 IlepelaBaeMbIX B BSR-coo011ieHMIX Tapax "RP-pedukc':

0/ME5100:Router# show pim bsr rp-cache

RP-Address Prio Holdtim Expiry-ti Group-prefix
rity e me
0.0.0.26 0 150 00h02m21s 232.0.0.0/8
0.0.0.26 0 150 00h02m21s 239.0.0.0/8
show pim neighbors

BriBog, Tekymux PIM-cocencTs:
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0/ME5100:Router# show pim neighbors

Neighbor Interface Uptime Expires BFD DR pri
100.99.11.111 bu1.4010 00h17m@8s @0h@1m36s active 1 (DR)
101.26.134.134  bu1.4033 @0h17m15s 00h@Tm31s active 1 (DR)

JleTasbHBIN BEIBOZ, 0 PIM-cocecTBax Ha HHTepderice:

0/ME5100:Router# show pim bundle-ether 1.4010
IPv4 neighbor 100.99.11.111 at Bundle-ether1.4010
Uptime: 00h18m19s, Expires: 00h@1m25s
BFD state is active
DR priority is 1
LAN prune delay options:
Suppression is disabled
Propagation delay is 500 msec
Override interval is 2500 msec

BriBojz craTrcTUKY 0 PIM-cocezicTBe Ha MHTepdelice:

0/ME5100:Router# show pim bundle-ether 1.4010
Bundle-ether1.4010

Message type Errors Received
Assert 0 0
Bootstrap 0 0
DF election 0 0
Graft 0 0
Graft Ack 0 0
Join/Prune 0 3
State Refresh 0 0
Hello N/A 40
Joined sources N/A 0
Pruned sources N/A 3

show pim topology

BriBop Tekymux PIM-3amuceli ¢ UX THUIIAMHU, COCTOIHUAMU, nexthop, rpf ¥ crimckoM HMCXOAAIITHAX
uHTepdericoB. Hammpumep, BBIBOJ, TOIIOJIOTUH IS JIOKAJILHOIO I10JIy4YaTess C II0OCTPOeHHBIM SPT-
IlepeBoOM:
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0/ME5100:Router# show pim topology
IP PIM Multicast Topology Table
Entry state: (*/S,G)[RPT/SPT] Mode, Protocol, Uptime, Info
Interface state: Name, Uptime, Fwd, Info

(46.61.193.86, 225.54.205.135) SPT, asm, Up: 00h00m29s
JP: joined (00h00m30s), RPF: Tengigabitethernet ©/0/12.10, nexthop:
110.26.134.134, protocol: isis, prefix: 46.61.193.0/24
No interfaces in immediate olist

(46.61.193.86, 225.54.205.135) RPT not-prune, Up: 00h00Om@0s
No interfaces in immediate olist

(*, 225.54.205.135) asm, Up: 00h00m29s, RP: 10.0.0.134 is not local (config)
JP: joined (00h0Om30s), RPF: Tengigabitethernet ©/0/12.10, nexthop:
110.26.134.134, protocol: isis, prefix: 10.0.0.134/32
te0/0/7 asm, Up: 00h00m29s is local

[IprMep BBIBOJa TOIIOJIOTHUH /I YCTPOMCTBA, IPUHUMAIOIIero 2 multicast-rpyImist:

0/ME5100:Router# show pim topology
IP PIM Multicast Topology Table
Entry state: (*/S,G)[RPT/SPT] Mode, Protocol, Uptime, Info
Interface state: Name, Uptime, Fwd, Info

(46.61.193.86, 225.54.205.135) SPT, asm, Up: 04h20m23s
JP: joined (never), RPF: Tengigabitethernet 0/0/1.30, nexthop: 46.61.193.86,
protocol: local, prefix: 46.61.193.0/24
No interfaces in immediate olist

(46.61.193.86, 225.54.205.136) SPT, asm, Up: 04h20m23s
JP: joined (never), RPF: Tengigabitethernet 0/0/1.30, nexthop: 46.61.193.86,
protocol: local, prefix: 46.61.193.0/24
te0/0/9.10 asm, Up: 00h0Om47s is not local

show pim interfaces

BeIBOJ, CKOHOUIYPUPOBAHHBIX pim-UHTeppeMCcoB: KX COCTOSIHUM, KOJIWYeCTBA COCE/CTB
BBIOpaHHEIN DR B JoMeHe.
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0/ME5100:Router# show pim interfaces
Address family: IPv4

Address Interface Status Nbr (*,6) (S5,6) DR

Designated
Count Count Count priority

Router

100.99.11.1 bu1.4010 up 1 0 0 1
100.99.11.111

101.26.134.26 bu1.4033 up 1 0 0 1
101.26.134.134

192.168.10.1 te0/0/7 up - 0 0 1
local

show pim summary

BriBoz; 0600111eHHOM MHPOPMAITHH O 3aIIMCIX Pa3JIMYHOTO TUIIA.

@/ME5100:Router# show pim summary
PIM IPv4 State Counters
Keepalive period is 210 sec
Register suppression time is 3 sec, probe time is 1 sec
PIM multipath mode is highest-neighbor (disabled)
Interface state change traps are enabled
PIM graceful restart status is timed-out
Backstop timer: 300 sec (@ remaining)
Join startup timer: 60 sec (@ remaining)
Different sources/RPs: 1/3
Groups now/max: (*,G): 1/not set (S,G): 1/not set
(*,G6,I): 1/not set (S,G,I): @/not set

show pim group-map

BriBojy TaGMUIBI COOTBETCTBUS [IHAlla3oHOB multicast-rpymi, HasHaueHHOM RP u criocoba
3a/laHUsI COOTBETCTBUSL.

201



0/ME5100:Router# show pim group-map
IP PIM Group Mapping Table
(* indicates group mappings being used)

Group Range Proto C(Client RP address
239.0.0.0/8* asm config 10.0.0.26
239.1.128.0/24* asm config 10.0.0.26
225.54.205.0/24* asm config 10.0.0.134
232.1.1.1/32 ssm config 0.0.0.0
225.0.0.0/8* asm bsr 10.0.0.3
232.0.0.0/8* ssm config 0.0.0.0
239.1.200.0/21* asm config 10.0.0.111
ffle::/32* ssm config ::

show pim summary statistics

BBIBOJ CTaTUCTUKMU 110 co0b6111eHMSIM PIM Register pa3iiuHoOro Buja.

0/ME5100:Router# show pim summary statistics
PIM IPv4 statistics

Message type Errors Sent Received
Assert 0 0 0
Bootstrap 0 0 0
C-RP-Advertisement @ 0 0
DF election 0 0 0
Graft 0 0 0
Graft Ack 0 0 0
Hello 0 391 97
Join/Prune 0 91 13
Joined sources N/A 72 0
Pruned sources N/A 48 15
S,G-updates w/MSDP N/A 0 80
State Refresh 0 0 0
Register 0 0 0
Register Stop 0 0 0
Null Register N/A N/A 0
C-RP-Adv filtered @ N/A N/A
Incorrect checksum @ N/A N/A
Short header 0 N/A N/A
Unsupported type 0 N/A N/A
Unknown type 0 N/A N/A
Unknown version 0 N/A N/A

ITporokos MSDP

[IpOTOKOJI CIIY?KUT 11 06MeHa HHGopMaIlhe 06 uMeroniuxcs 3anucax (S,G,RP) Mmexxay cocemsaMmu,
HaxXO[AIIUMUCSI B pasHbIX PIM-momeHaXx. VerpoucTtBo co3maéT TCP-ceccMM ¢ HAaCTPOEeHHBIMU U
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DOCTYIIHBEIMHU ITMPAaMH, UMIIOPTHPYeET JIOKaJAbHEIe (S,G)-3almcu u3 Tormosaorud PIM, IIpousBOAUT
PacChLIKY COIVIACHO IpaBHMyaM ¢HMIbTpanu ¥ MESH-Mofe/Id, UMIIOPTUPYET 3allMCU U3 UYXKUX
Source-Active-cooOIleHUM U HWHCTA/UIMPyeT HUX B JIOKaJbHYI PIM-Torosioruw. Peasmsanus
IIPOTOKOJIOB BBIIIOJIHEHA B cOOTBeTCTBUYU ¢ RFC 3618.

INopsagok HacTpo¥iku MSDP

1. OGecrreyUTH JOCTYITHOCTh afpecoB IIUPOB COIVIACHO B TabJIHIle MapIIpyTHU3alliy unicast;

2. YKasaTh connect-source, CKOHQUIYPUPOBaATh COCeJell M paclpefeluTh UX cormacHo MESH-
MO/JIeJIH CeTH;

3. IIpy HeoOGXOZMMOCTH H3MEHHUTH IIpOYMe IIPOTOKOJIbHBbIe HACTPOMKH, BBICTABJIEHHBIE II0
YMOJTYaHHUIO.

IIpeaBapuTesbHasA HacTponka MSDP

Pabora MSDP ocHOBBIBaeTcs Ha TabJMIle MapIIpPyTH3aIlUU unicast, ucrosb3yercsa ajasd RPF u
IIOCTPOEHUs [lepeBbeB. B ciyyae, ecjM yCTPOMCTBO BBICTyIIaeT B POJIM ItosyuyaTesss multicast,
IIPOTOKOJI UCIIOJIb3YyeTCs 11 UMIIopTa 3armcel (S,G) us Tomosioru PIM.

ITIpumep Hacmpotiku uHmepdgeticos 045 opeaHuzayuu cocedcms u onpedeieHus nomoka multicast

router pim
address-family ipv4 static-rp 225.54.0.0/16
rp-address 10.0.0.134
exit
address-family ipv4 interface tengigabitethernet 0/0/1.30
passive-interface
exit
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IIpumep 8b1800a 0 docmynHocmu mMapupyma coceda u 10KaabHuix (S,G) 3anuceli.

0/ME5100:Router#f show route 10.0.0.26
Routing entry for 10.0.0.26/32

Last update: N/A

Routing Descriptor Blocks
100.26.134.26, via te 0/0/9
Known via isis, distance 116, metric 20
type isis-level2-internal, protection N/A, route-type remote
0/ME5100:Router# show pim topology

IP PIM Multicast Topology Table
Entry state: (*/S,G)[RPT/SPT] Mode, Protocol, Uptime, Info
Interface state: Name, Uptime, Fwd, Info

(46.61.193.86, 225.54.205.135) SPT, asm, Up: 06h15m17s
JP: joined (never), RPF: Tengigabitethernet 0/0/1.30, nexthop: 46.61.193.86,
protocol: local, prefix: 46.61.193.0/24
No interfaces in immediate olist

(46.61.193.86, 225.54.205.136) SPT, asm, Up: 06h15m17s
JP: joined (never), RPF: Tengigabitethernet 0/0/1.30, nexthop: 46.61.193.86,
protocol: local, prefix: 46.61.193.0/24
No interfaces in immediate olist

HacTtpoiika npoToxkosia MSDP

Tabauya 73. opsidok Hacmpoliku MSDP

Komanpga
configure
router msdp

vrf WORD

connect-source ADDR

originator-ip ADDR

keepalive SEC

holdtime SEC
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HasnaueHue
ITepexo/ B pesXUM IJI00aIbHOM KOHQUIYPALUH.
Cosmanue MSDP 1poriecca 1 Ilepexof;, B PesKHUM ero HaCTPOHKH.

(OmrmonanbHO) 3anyck IGMP-iporiecca B ykasaHHOM VRF 1
Iepexo/i B pe’KUM HAaCTPOMKH 3TOTO IIpoIiecca.
Hrpxeciieyronpe KOMaH/bl IIPUMEHHMEI IS IIPOIiecca BHYTPH
global table 1 BHyTpU crieniuduuHoro vrf.

VKasaTb ajipec, C KOTOPOTro Oy/ieT CTPOUTCS ceccus (B CTOPOHY
CTapILIero ajpeca) UiIr KOTOPbIM OyIeT 0’)KUAATh COO0IIeHU (0T
MJIQJIIIEero ajgpeca).

(OnyoHanbHO) YKasaTh ajpec, KOTOPBIN OyZeT yKasblBaThCA B
KauecTBe RP B coob11ieHHIX Source-Active. I1o yMoI9aHHIO
paBHsgeTCd connect-source.

(OmmmoHasbHO) MHTEpBas OTIIpaBKU coob61ieHui TCP
Keepalive. [To ymosruaHuio: 60 CeKyH/I.

(OrioHabHO) BpeMs )KU3HU CecCUi C II0AHATHIMU IIUPaMU.
ITo ymMoOT4aHUIO: 75 CEKYH/I.



cache-sa-holdtime SEC (OnIroHaIbHO) BpeMsi )KU3HHU 3aIIHCH B Kallle Source-Active. ITo
yMoOJIYaHUI0: 150 ceKyHz,

peer ADDR Co3maHue IUpa U BXOJT B PeKUM €ro KOHQUTYpaIliu.

connect-source ADDR (OmmoHasbHO) YKasaTh afipec, C KOTOPOro OyAeT CTPOUTCI
ceccus (B CTOPOHY CTapIIIero azpeca) Wik KOTOPbIX OyaeT
0’KUJaTh COOOIeHUM (0T MJIAJIIIero afpeca) A1 KOHKPETHOTO
nupa.

mesh-group NUM (OnoHanbHO) YKasaThk UHAeKC MESH-TPyYIIIE], B paMKax
KOTOPOM He 6YIYT pacchlIaThbCa COO0IeHUd SA.

description STRING (OmImoHaIbHO) 3a7jaTh OIKMCAHMeE ITHPa.

shutdown (OnmroHaIbHO) OTKIIIOUUTE CO3/IaHMEe CECCUU C YKa3saHHBIM
IIUPOM.

exit BosBpat B pe’KUM KOHQUTypariiu router msdp.

commit [IprMeHeHMe IPOU3BeIeHHBIX HaCTPOeK.

Tabauua 74. [lopsadok Hacmpolku aucmos guasmpavuu MSDP

Komanpga Ha3sHaueHue

configure [Tepexof B pesKUM Iv106aJIbHOM KOHQUIYpaIlUH.

router msdp [lepexopn B peskuM HacTpOUKH MSDP.

peer ADDR [Tepexof B pesXKUM KOHQUI'YpaAITUU ITHpA.

sa-filter in NUM Co3maHue QUIbTPA Ha 3aITUCH U3 BXOSAIINX SA-COOGITIEHUH.
group-address 3amanue wildcard-3amucu ajig MaTYUHTA ajijpeca IPyIIIIbL.
IPv4(A.B.C.D)/WCARD(A.B.C.D) |

any

source-address 3amanue wildcard-3amnucy yig MaTUMHTa ajjpeca UCTOUHHUKA.
IPv4(A.B.C.D)/WCARD(A.B.C.D) |

any

rp-address 3aganue wildcard-3anucu ajst MaTUYMHTa afipeca RP.
IPv4(A.B.C.D)/WCARD(A.B.C.D) |

any

action permit|deny JleficTBHe 11 CO3LaHHOI0 GQMIbTPA: permit — pasperiunTs,

deny — OTKJIOHUTB. [10 yMOTUaHUIO: Pa3PeITUuTh.
exit Bo3BpaT B pe)KUM KOHQUTypanuu router msdp peer.

sa-filter out NUM Cospanne puibTpa Ay (S,G,RP) 3anuced Ipu $oOpMHUPOBaHUH
HCXOJAIIEro SA-coob1ieHus. IIpaBHIa co3gaHusI GUIbTPa
aHAJIOTHYHEI BBIIITEOIHCAHHBIM.

commit [IpuMeHeHMe TIPOHU3BeIeHHBIX HACTPOEK.

IIpumep HacTpoitku MSDP
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router msdp
connect-source 10.0.0.134
keepalive 60
originator-ip 10.0.0.144
peer 10.0.0.111
sa-filter out 1
source-address any
group-address any
rp-address 10.0.0.134/0.0.0.0
exit
mesh-group 1000
exit
peer 10.0.0.26
mesh-group 1000
exit

IIpoBepka paboTOoCIIOCOOHOCTH IIPOTOKOJIa MSDP

show msdp source-active

BeiBoUT Tabuily cooTBeTCTBUS (S,G,RP) U MecTo mpoucxoKaeHUs. [IpuMep JIOKaJIbHBIX Source-
active:

0/ME5100:Router# show msdp source-active

Group Address Source address  Peer address Originator Uptime
225.54.205.135 46.61.193.86 local 10.0.0.144 07h38m04s
225.54.205.136  46.61.193.86 local 10.0.0.144 07h38m04s

[IprMep source-active MPUHATHIX OT COCE/IA:

@/ME5100:Router# show msdp source-active

Group Address Source address  Peer address Originator Uptime
225.54.205.135 46.61.193.86 10.0.0.134 10.0.0.144 00h13m12s
225.54.205.136  46.61.193.86 10.0.0.134 10.0.0.144 00h13m12s

[Tpumep PIM-TOIOJIOTHH, COZleprKallleil UMIIOPTUPOBAHHLIE SA:
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0/ME5100:Router# show pim topology
IP PIM Multicast Topology Table
Entry state: (*/S,G)[RPT/SPT] Mode, Protocol, Uptime, Info
Interface state: Name, Uptime, Fwd, Info

(46.61.193.86, 225.54.205.135) asm, Up: 00h11m23s
JP: not-joined (never), RPF: Tengigabitethernet 0/0/12, nexthop: 100.26.134.134,
protocol: isis, prefix: 46.61.193.0/24
No interfaces in immediate olist

(46.61.193.86, 225.54.205.136) asm, Up: 00h11m23s
JP: not-joined (never), RPF: Tengigabitethernet 0/0/12, nexthop: 100.26.134.134,
protocol: isis, prefix: 46.61.193.0/24
No interfaces in immediate olist

show msdp peers

BriBOUT Ta6nnuy HACTPOEHHEIX ITHPOB, aApeCoB, COCTOIHHUA U CTaTHUCTHUKHU. HpHMep:

0/ME5100:Router# show msdp peers
Peer Address Local address State Uptime/Downtime Active SA Count TLV
sent/recv Mesh-Group

10.0.0.26 10.0.0.134 ESTABLISHED ©1h@3m34s 0
128/64 1000
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3EPKAJINPOBAHUE TPA®UKA

3epkanupoBaHHe TpaduKa — TEXHOJIOTHS NyOJHMpOBaHUSA IIAKeTOB OJHOTO MM HECKOJIbKUX
nopToB (1/miu VLAN) Ha apyrom. [IpegHasHaueHa /11 KOHTPOJISL CETEBOTO TpaduKa, A1 aHaIu3a
U OTJIaJIKU JTAaHHBIX WA AUATHOCTHUKU OIIMOG0K B CETSX IIyTeM IepPechbIKU KOIIMM BXOISAIUX
U/WIA UCXOJAIIUX I1aKeTOB C OJHOTO WJIM HEeCKOJbKHUX KOHTPOJIMPYEeMBIX IIOPTOB Ha OIUH
KOHTPOJIUPYIOIUHN TIOPT.

Ha mapurpyrusaropax cepuri ME BO3MO’KHO co3/jaHue 0 15 cecCH MOHUTOPHHTA.

JlokasnbHOe 3epkaysupoBaHue SPAN (The Switched Port Analyzer) saBisercsa HauboJee IIPOCTOM
dopmMoOI 3epKaIUPOBaHUA. Bce KOHTposMpyeMble (source) IIOPTHI PAacIIOJIOXKeHBI Ha TOM JKe
CeTeBOM YCTPOMCTBe, UTO KOHTPOJIUPYIOIUi (destination) ImopT.

SPAN

Tabauya 75. Hacmpoiika ceccuu mMoHumopuHza SPAN

Komanpa HasHayeHmue
configure [Tepexof B pesKUM I7100a/IbHOM KOHQUIYpaIlUH.
monitor-session [Tepexof B peKUM KOHQUI'YPAITUU CECCUU MOHUTOPHUHTA.

session_name

description descr (OniuoHanbHO) /106aBUTH OITKMCAaHKEe HasHAaUeHUsI CECCUU

destination interface type 3amaTh KOHTPOJIMPYIOIIMM IIOPT —IIOPT, Ha KOTOPBIA OYyAyT
num OTIIPaBJIATHCS KOIIMU ITepeXBauyeHHBIX ITaKeTOB.

source interface typenum  Ilepexox B  PeXHUM  KOHQUIYpPAITUH  KOHTPOJHUPYEMOTO
IopTa — II0PTa, C KOTOPOTO GYyT IIepeXBaThIBAThCSI ITAKETHL.

direction { both | rx-only BriOpaTh THUII 3epKaqupyeMoro TpadHuka: BXOAdIIUM (rx-only),

| tx-only } MCXOAAITHH (tx-only), Bech TpaduK. 1o yMOTUaHHIO 3ePKaJIHUpPYeTcs
Bechb Tpaduk (both).
vlanvlan_tag VKasaTh KOHTpoaupyeMyro VLAN U IlepedTU B peXUM 3aJaHUsd

TUIIa TpadpuKa.

direction { both | rx-only (ommmomanpHO) BBHIGPATE THII 3epKaJTHUPYyeMOTo TpadHKa I

| tx-only } TpaduKa ¢ yKasaHHbIM VLAN ID: BXogsmuii (rx-only), HCXOASAIIHL
(tx-only), Becpr Tpaduk. [0 ymMOIYaHUIO 3epKaJIHPyeTCsd BecCh
Tpadux (both).
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KomaHnpa

exit

exit

exit

commit

Ha3umaueHue

BosBpaT B peXUM KOHQUIYpallud KOHTPOJIUPYEMBIX IIOPTOB.
Mo>xHO nA06aBUTH [omnosHUTeNbHble VLAN ID maa mepexBaTa
Tpaduka.

Bo3BpaT B peXuM KOHQUTYpaI[UX CeCCUX MOHUTOPHUHTA.

(OnmroHasIbHO) Bo3BpaT B peskUM I7106a/1bHOM KOHQUTYpAITUH.

HpI/IMEHeHI/Ie IIPOH3BENEHHBIX HACTPOEK.

Remote SPAN (RSPAN)

3epKaJUpPOBAaHHBIM TpaQUK TakKKe MOYKHO IlepejaBaTb Ha YCTPOMCTBA MOHHUTOPHHIA, He

IIOAK/IFOYEeHHbIEe

HeIIoCpeaCTBEHHO K
HWHKAaIICYyJIMPYEeTCd B IIAKETHI

MapIIpyTU3aToOpy. 3epKajJHUpPOBAaHHBIN  Tpaduk
¢ BHemrHUM TeroM RSPAN VLAN u 1iepemaercd IO CeTH

KOMMYTAaTOPOB K y/IaJIeHHOMY YCTPOMCTBY MOHUTOPHHTIA.

Tabauuya 76. Hacmpotika ceccuu MoHuUmopuHza RSPAN

KomaHnpga

configure

monitor-session
session_name

description descr

source interface type num

direction { both | rx-only
| tx-only }

vlan vilan_tag

direction { both | rx-only
| tx-only }

exit

exit

HasHaueHue

[Iepexof B pe)KUM I7106a/IbHOM KOHQUTYpaITHH.

[Tepexo/ B pesKUM KOHQUTYpaIluy CeCCUM MOHUTOPHUHTA.

(OmroHaIbHO) /I06aBUTH OITMCAHUE Ha3HAYEHHsI CeCCHH.

[lepexof B pe’KUM KOHQUTYpaIiiu KOHTPOJIMPYEMOTro IIopTa.

BeiOpaTh, Kakol TpadpUK OyZeT 3epKaJupoBaThbCd. [10 yMOJIYaHUIO
3epkaJyipyeTcs Bech Tpaduk (both).

VkasaTh KOHTpoJupyeMmyro VLAN.

BribpaTh THUII 3epKalupyeMoro TpadHuka: BXOAAIIUM (rx-only),
ucxopgammi (tx-only), Bech Tpaduk. I1o yMoTuaHUIO 3epKaaIUupyeTCs
Bechb Tpaduk (both).

Bo3BpaT B peXUM KOHQUIYpallud KOHTPOJIUPYEMBIX IIOPTOB.
MoxHO np06aBUTH [omoaHUTenbHble VLAN ID i 1mepexBaTa
Tpaduka.

Bo3BpaT B peskuM KOHQUTYpPAITUU CECCUU MOHUTOPUHTA.
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KomaHnpa

destination remote

interface type num

vlan vian_id

vlan-pcp value

root

interface { type num }
num.subif _id

encapsulation outer-vid
outer-vid

commit

Ha3umaueHue

Ilepexopn, B peskum HacTporKku RSPAN VLAN.

Vka3aTb HHTepdelc, uepe3 KOTOPBIA KOIHUHU IIAKETOB OYIyT
OTHPaBJSITHCS K YaJIeHHOMY YCTPOMCTBY MOHUTOPUHTA.

3agatb RSPAN VLAN — Ter, KOTOpBI# OyzieT 06aBIATHCA Ha KOIIUKA
IlepeXBayeHHBIX IIaKeTOB IIPHU HMX OTIIpaBKe K YJaJeHHOMY
YCTPOMCTBY MOHUTOPUHTA.

(OnroHannbHO) MisMeHUTH IIPpUOpUTeT TpaduKa, IepeaBaeMoro B
RSPAN VLAN (110 yM0/I9aHUIO, 3HaUYeHUe IIPUOpUTeTa paBHoO 0).

Bo3Bpart B peKuM IJI06aIbHOM KOHQUIYPALIUH.

[Tepexof B pesXUM KOHQUTypalriuu uHTepderica, UCII0JIb3YeMOro B
KauecTBe RSPAN mnopTa Ba>kHO: Ha/Im4yMe TaKoro cabuHrepgeiica
B KOHPHUrypanuu ycTpoMcTBa 00513aTEIHHO!

VkasaTb RSPAN VLAN B KaudecTBe Tera. BaxHo: HOMep Tera Ha
cabuHTepdelice [T0/DKeH COBHAajaTh C HOMepPOM Tera B
KoHpurypamuu vlan i RSPAN-nmopta

[IppMeHeHMe IIPOH3BeJleHHBIX HACTPOEK.

IMpumep HacmpoliKu A0KAALHOU ceccuu MoHUmMopuHza (SPAN)

monitor-session test

destination interface tengigabitethernet 0/0/16
source interface tengigabitethernet 0/0/1

direction rx-only

vlan 55
exit
vlan 103
exit
vlan 500
exit
exit
exit
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ITpumep Hacmpoiiku ceccuu yoa1eHH020 MOHUMopuHaa (RSPAN)

monitor-session test?
destination remote
tengigabitethernet 0/0/9
vlan 1000
exit
source interface tengigabitethernet 0/0/3
vlan 4094
exit
exit
exit

interface tengigabitethernet 0/0/9.1000
description RSPAN
encapsulation outer-vid 1000

exit

MHpopMaIHs 0 CecCUsiX MOHUTOPHHTA COZEP>KUTCS B BBIBOJIe KOMaH/IbI show monitor-session:
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0/ME5100:Router#f show monitor-session
Mon Dec 14 15:11:55 2020

Session: test

Type: local

State: up
Source:

Interface: te0/0/1
Direction: rx-only
VLAN: 55
Direction: both
VLAN: 103
Direction: both
VLAN: 500
Direction: both

Destination:
Interface: te0/0/16

Session: test2

Type: remote

State: up
Source:

Interface: te@/0/3

Direction: both
VLAN: 4094
Direction: both

Destination:

Interface: te0/0/9
VLAN: 1000
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HACTPOHKA KAYECTBA OBCJIYKUBAHUA
QoS

B maHHOM IvIaBe pacCMaTpUBAKOTCA IIPUHIIUIIBI HACTPOMKHU CHUCTEMBI ObOeclledueHUsl KadecTBa
obciayXxuBaHUS ceTH. IlapaMeTpbl KadecTBa ob6ciaykuBaHUs (Quality of Service) Io3BOJISIOT
IIPUOPUTE3UPOBAaTL  IIPOXOXKAEHHE  OIlpefieJIeHHbIX  TUIIOB  TpaduKa,  IIPOU3BOAUTH
IepeMapKUpPOBKY (M3MeHeHUe IPUOPUTETA) TPAH3UTHOMY TPaduUKy, a TakKKe 3aaBaTh II0JIOCY
IIPOITYCKAaHUA I pasHbIX THUIIOB TpaduKa Ha pasIUYHbIX MHTepdericax. Ha MapuipyTusaTopax
cepur ME M0’KHO TUOKO peryJIMpoBaTh OJUTUKU IIPOX0KAEHU TpaduKa.

ITepemapkupoBka L3 Tpaduka

B mpuBefieHHOM IIpuMepe TpebyeTcs KJIWEeHTCKUN TpaduK orpaHuuYuBaTh B 20Mbit/s B 060ux
HaIpaBJIeHUSIX, U, B TO ’Ke BpeMsl, He JaBaTh BO3MOKHOCTHU MPUOPUTE3UPOBAHHOMY OT KJIWEHTa
TpadUKy HCIIOJIBL30BaTh PeCypChl KJIacCcoB €S6 U €s7 (HalpuMmep, B AU3aliHe MHOJ AAaHHBIE THUIIBI
KJIaCCOB 3aJI0KeHbI KaHaJ/Ibl MOHUTOPUHTA U YIIPaBJIeHUS CeTH).

Tabauya 77. Co30aHue u Hacmpotika QoS-npogaiinos.

Komanpga HasHaueHue

configure [Tepexof B pesXUM IVI00aJIbHOM KOHQUI'YPAIIHHU.

qos [lepexon B peXUM KOHOUTYPUPOBAHUA U co3maHud QoS
IIapaMeTpoB.

shape profile PROFILE_NAME Co3maHue OrpaHUYUTENILHOIO HPOQUIIA IJI9 HCXOMAIIErO

Tpapuka. B pmaHHOM Bepcuu I[I0 IIEMIIMHTI IIPUMEHUM
TOJIBKO /I UCXOJAIIEro TpaduKa.

rate KBPS 3aZjlaHre OrpaHUUYUTEJbHON CKOPOCTH, IIPU IOCTHIKEHUU
KOTOPOM IIpeBHIIIAIIUN TpaUK 6yeT OTOPOIIIEeH.

JlaHHBIN ITapaMeTp SIBJIIeTCS 00513aTeTbHBIM.

exit BosBpaT B peXuM KOHQUIYPHUPOBaHUA U co3fgaHUusag QoS
IIapaMeTpoB.

rate-limit profile PROFILE_NAME Co3gaHue OIpaHUYUTeJbHOIO IIPOQMIISA M1 BXOIAIIETO
Tpapuka. B pmaHHON Bepcud IIO0 BXopdmuil TpaduK
BO3MOJKHO OTPaHUYUTH TOJIBKO II0CPECTBOM IIPUMeEHEeHUs
rate-limit.

213



KomaHnpa

rate KBPS

exit

Ha3umaueHue

3aslaHye OIpPaHUUYUTEJbHONM CKOPOCTH, IPU TOCTHKEHUU
KOTOPOM IIPEeBBIMIAONTUN TPaUK OyeT OTOPOIIIEeH.

Z[aHHBIﬁ IIapaMeTp ABJISI€TCA 00s13aTeJIbHBIM.

BosBpaT B peXUM KOHQUIYPHUPOBaHUA UM Cco3jaHuag QoS
mapaMeTpoB.

Tenmepb [j1g TOro, UTOOBI KaK-TO IIOMeYaTh IIPUXOIANIUNA KIUEHTCKHUU TpaduK, He0oO6X0IHUMO
coszaTth tc-map (kaprTa KyiaccoB Tpaduka). Ha 0CHOBe JaHHOM KapThl IIaKeTHl OyAyT IIOMedaThbCs
BHYTPEeHHUMH [JI1 YCTPOMCTBAa MapKepaMu - {C -, ¥ y>Ke Ha UX OCHOBe IIPOBOAUTHLCS BhIOpaHHOE
II0JIb30BaTeJIeM JeMCTBUe - KIacCUPUKAIIUI B HEOOXOJUMBIM KJIacC C IIOMOIbI0 class-map wuin

IepeMapKUpPOBKA.

Tabauuya 78. CozdaHue u Hacmpotika tc-map.

KomaHnpga

tc-map MAP_NUMBER

ipv4-dscp DSCP_VALUE

tc INTERNAL_TC VALUE

set ipv4-dscp DSCP_VALUE

exit

exit

HasHaueHue

Co3maHue KapThl KJIacCOB TpaduKa.

OmpepesseM Kakoe 3HadeHue DSCP B IPv4 makere Oyzer
IoMevaThbCsd MapKepaMH tc.

HasHauaeM HOMep BHYTpPeHHEro I YCTpoOMcTBa tc-
MapKepa.

JlaHHBIM ITapaMeTp SIBJISIETCS 00513aTeIbHBIM.

[IpumeHseM mnepeMapKupoBKy DSCP Ha Heo6xoguMoe
3HAUYeHMe I10 JU3aKnHY.

BosBpaT B peXUM KOHOQUIYPHUPOBAHUSA U CO3maHUSA QOS
IIapaMeTpOB.

BosBpart B pesXuM I100a/IbHOU KOHQUTYpaIlHU.

OcraéTrcs TOCAeJHUI IIar - IIPUMeHeHHe Ha KIWEeHTCKUM uHTepdelic shape profile pis
OTpaHUUYEeHUs UCXOJSAINEN CKOPOCTH, rate-limit profile njisi orpaHUYeHUs BXOZAIEN CKOPOCTH U tc-
map 1 llepeMapKUPOBKU BXOJAIIEr0 OT KJIMeHTa MapKUPOBaHHOIO TpadrKa B HYKHBIH KJIacc.

Tabauua 79. [IpumeHeHue qos-Hacmpoexk Ha uHmepdgetic.

KomaHma

interface { tengigabitethernet |
bundle-ether } num | num.subif id
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Ha3naueHue

[lepexos B peXUM KOHQUTypHpoBaHUsA HMHTepdetica J1U60
cabuHTepderica.



Komanpga HasHaueHue

shape output profile [IppuMeHeHUe TIIPOQUIA OrpaHUUYEHUs CKOPOCTH Ha
PROFILE_NAME UCXOIAINN TPpadUK.

rate-limit input PROFILE_NAME  IlpuMeHeHHe TpoQMIsd OrpaHUYEHUS CKOPOCTH Ha
BXO[AIINN TpaQUK.

te-map input MAP_NUMBER IIppMeHeHHe IIpaBHja MaT4YMHTa M IIepeMapKHUPOBKU
BXOJAIIero TpadpHka.

exit Bo3BpaT B peXuUM IJ106aJIbHOM KOHQUTYpaITUH.

commit [IprMeHeHMe IIPOU3BeJIeHHBIX HaCTPOeK.

ITpumep. Co3daHue uHmepgelica ¢ nepemMapKupo8Koll KAUeHMCK020 mpa@uxa u3 csé u cs7 8 cs5

qos
tc-map 101
ipv4-dscp 48-63
set ipv4-dscp 40
tc 5
exit
exit
shape profile 20Mbits
rate 20480
exit
rate-limit profile 20Mbits
rate 20480
exit
exit

interface tengigabitethernet 0/0/2.300
tc-map input 101
shape output profile 20Mbits
rate-1limit input profile 20Mbits
exit

AHaJIOTUYHBIM 00pasoM MOXKHO OTCTPOUTH M CEpPBHUCH], IIpefoCTaBiiieMble KJIHMEHTaM
nocpencTtBoM L2-VPN TexHOJIOTHH, OOeclleduB TpeOyeMBbI ypOBeHb KauecTBa O00CIYKMBAHUSA
cetu. OTiMuKne OyJeT JIMIIb B TOM, UTO Tellepb HAC HMHTEPeCYyIOT L2-3arojIoBKU KIMEHTCKUX
¢periMoB U ux 3HayeHUd PCP-11o14 (priority code point).
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MPLS-3aro/ioBoK, Takke MMeEWIUU B cebe 3 O6UTa [ IIPUOPETU3AIUM,
HacjeqyeT 3HaUeHUs IIPUOPUTETOB B 3aBUCUMOCTHU OT MHKAIICYJIHUPYeMOM
Harpysku. T.e. g L3-VPN cepBucoB 3HauyeHue 1ioina DSCP  Oyzer
TpaHcupoBaHO B MPLS-TC u 1iepeaHo B ceTh, Ay L2-VPN 3a ocHOBY OyzeT
B34TO mosie PCP. Heo6X0guMO YyUYUTHIBATh JaHHBIM MOMEHT B Il€JIEBOM
IHU3aiiHe IIpefoCTaBIeHUs YCIIYT.

IMPORTANT

ITepemapkupoBka MPLS-Tpaduka

Ecyiu fu3aliH ceTH TpebGyeT ITOTHYI0 He3aBUCUMOCTb MPLS-cerMeHTa OT IIPUOPUTETOB BXO/ISIIIIETO
B CeTMeHT Tpaduka, Tora Ha PE-MapIpyTU3aTopax TpebyeTcsl IpUMeHSTh rewrite-IipaBuia.

Ta6auya 80. CozdaHue u Hacmpotika rewrite-map 019 MPLS-uHmepdgeiicos.

Komaunpa HasnaueHue

configure [Tepexof B pesKuUM 171062/ IbHOM KOHQUTYPALIHAH.

qos ITepexon B peXUM KOHOUIYPUPOBAHUA M co3faHUA QoS
mapaMeTpoB.

rewrite-map MAP_NUMBER Co3maHue KapThl IlepeMapKUPOBKU TpapHUKa.

vlan-pcp-outer PCP_VALUE OnpenensgseM kKakoe 3HaueHue PCP B mosie 802.1p Oyzper

3aMeHATh IIpuopuTeT B MPLS-1akeTe.

mpls-tc TC_VALUE HaszauaeM npuopureT id ucxogdaiero MPLS-rakeTa.
exit Bo3BpaT B pe’XuM KOHQUI'YPUPOBaHU rewrite-map.
ipv4-dscp DSCP_VALUE OmnpenesngeM Kakoe sHaueHUe DSCP B IPv4 3arosioBke Oyzer

3aMeHATh IIpuopuTeT B MPLS-1akeTe.

mpls-tc TC_VALUE HaszauaeM npuopureT id ucxogdaiiero MPLS-rakeTa.

exit Bo3Bpart B pe’KuM KOHQUTYpPUPOBaHUS rewrite-map.

exit Bo3BpaT B peXuUM KOHOQUIYPUPOBAHUS U CO3maHUsA QoS
IapaMeTpOB.

exit Bo3BpaT B peKUM IVI06aJIbHOM KOHQUTYPAIIHH.

[TociefHUM 11T - IPUMEHUTE rewrite-map Ha Bce MPLS-uHTepdelchl JaHHOT0 MapIIpyTH3aTopa.

B ciydae 1mosgBiaeHMsS HOBBIX MPLS-TMHKOB, TpebOyeTcsl HasHayaTb M Ha HHUX

NOTE . .
ITpaBMIa IIepeMapKHUPOBKH, T.K. rewrite-map siBIs1€TCsI per—lnterface 00'bEKTOM.
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Tabauua 81. [IpumereHue QoS-npasus Ha MPLS-unmepdgericol.
Komanpga HasHnaueHue

interface { tengigabitethernet |  [lepexom B peskuMm koHOHTYpHpoBaHHS HMHTepdeiica TGO
bundle-ether } num | num.subif_id Ca6HHTep(1)efICH.

qos rewrite output MAP_NUMBER IIpuMeHeHHe KapThl IIepeMapKUPOBKU Ha HWCXOIAITUN

TpaduK.
exit Bo3BpaT B peXXuM I7106a7IbHOM KOHQUTYpaAITUHU.
commit ITpuMeHeHMe IIPOMU3BeNeHHEIX HACTPOEK.

ITpumep. Ilepemapxuposka mpaguka, ucxoosueeo us PE-mapupymusamopa 8 MPLS-cecmeHm.

qos
rewrite-map 404
ipv4-dscp 0-63
mpls-tc 1
exit
vlan-pcp-outer 0-7
mpls-tc 2
exit
exit
exit

interface tengigabitethernet 0/0/1.400
qos rewrite output 404
exit

TaxuMm o6pas3oM, Bech Ucxogaiuil L3-VPN Ttpaduk 6yzer coxpaHsaTtb IPv4 DSCP mpuopHUTET, HO
mpls-tc 6yzeT paBeH 1, Bech ucxoaaiuii L2-VPN Tpaduk 6yzeT coxpaHaTh 3HaueHue PCP B 802.1p
1moJie, a mpls-tc 6yzeT Bcerga paBeH 2.

OrpaHuYeHHE I10I0CHI II0 IPHOPUTEeTaM TpadpHKa

HeMmHoOro ycioXHuM 3ajgady. IlpepcraBuUM, YTO Heo6XoguMo L3-TpaQuKy  BBIJEJIATH
OIIpe/le/IEeHHYH0 IIPOIIYCKHYH IIOJIOCY, COIJIAaCHO IIpUOpHUTeTaM, HalpuMep, csl orpaHUYUBATH
20Mbit/s, cs5 orpanuumBaTh 10Mbit/s, cs7 orpaHuuuBaTh 5Mbit/s, a Becb ocTaBIIMHMCI TpaduK
orpaHuumBaTh 60Mbit/s. TakuMm o6pasoMm, TOT TpadUK, IIPUOPUTET KOTOPOIO Mbl OyaeM
YUYHUTHIBaTh, HEO0OXOAMMO 3aJeTeKTHpOoBaTh C IIOMOIIBI tc-map, 3aTeM IIPOHU3BECTH
KJIacCUPUKALIUI0 IIPUHATOT0 TpaduKa € IIOMOINbI0 class-map , a y»Ke IIOCJle OIrpaHUYUBATH
TpeGyeMOU I10JI0COM C IIOMOIIBI0 policy-map.

Tabauua 82. Co3daHue u Hacmpotika policy-map.
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KomaHnpa

confiqure

qos

tc-map MAP_NUMBER

ipv4-dscp DSCP_VALUE

tc TC_VALUE

exit

class-map CLASS_ MAP_NAME

match tc INTERNAL _TC VALUE

match-mode { all | any }

exit

policy-map POLICY MAP_NAME

class CLASS MAP NAME

shape rate KBPS

exit

exit
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Ha3umaueHue

Ilepexo[ B pesXUM I106a/IbHOM KOHQUTYpPAITUH.

[lepexo; B pe>KUM KOHOQUIYPHUPOBAHHUS U CO3MaHUS Qo0S
IapaMeTpOB.

CosfaHKe KapThl KJIaccoB TpaduKa.

OmpepessseM kKakoe 3HadeHHe DSCP B IPv4 makere Oyper
IoMevaThbCs MapKepaMH tc.

HasHauaeM HOMep BHYTpeHHero s YCTpoOMcCTBa tc-
MapkKepa.

JlaHHBIM ITapaMeTp SIBJIIeTCS 00513aTeIbHBIM.

Bo3BpaT B peXUM KOHQUTYPUPOBaHUS U CO3MaHUSI QoS
IapaMeTpOB.

CospmaHue KapThl KJIacCUPUKALIUU TpadUKa.

Ha3sHaueHHe BHYTPEHHETO /I yCTPOHCTBA tC-MapKepa.

(omrroHa/IbHO) PeskuM paboThl KilacCUPUKAITUUA - JIUOO
IIOJKHBI OBITH COOJIIO[€HBI BCE YCIIOBUS, JIMOO XOTS OBI OTHO
U3 YCJI0BUM (pPe’KUM 110 YMOJYaHUIO).

BosBpaT B peXUM KOHQUIYPUPOBAHUA M co3jaHug QoS
IapamMeTpoB.

CosgaHye IIOJIMTUKH M1 OTPAaHUYEHUS HCXOJAIIETOo
Tpaduka.

HacTpoiika UCII0/Ib30BaHUs KJI1acCOB TpadHuKa B IIOJIUTHUKE.

3ajjaHye OrpaHUYMNTEJbHONM CKOpPOCTH /JIs Kjacca, IIpH
OOCTIDKEHUH KOTOPOM IIpeBBHIIAIOIIHN Tpaduk Oyzer
0TOpOILIEH.

BosBpaT B pe’kKUM KOHQUIYPUPOBaHUL policy-map.

Bo3BpaT B peXUM KOHQUTYPUPOBaHUS U CO3MaHUSI QoS
IapaMeTpOB.



Komanpga HasHaueHue

exit BosBpart B pesXuM I100a/IbHOU KOHQUTYpaIlUU.

[TocyiefHUH 11aT - IPUMEHUTH policy-map Ha UHTepdechl MapIIpyTHU3aTOpa.

Tabauuya 83. IlpumeHeHue policy-map Ha uHmMepgericol.
KomaHnpga HasnaueHnue

interface { tengigabitethernet |  Ilepexom B peskuM KoOHQUIYpHpoBaHHUS HHTepdeiica JU60
bundle-ether } num | num.subif_id caGuHTepdeiica.

te-map input MAP_NUMBER [IpuMeHeHMe ITpaBUIa MaTUMHTA BXOJISIIIETO TpadUKa.
service-policy output [IppuMeHeHMEe CEPBUCHOM IIOJIUTUKM Ha HCXOIAIUNA
POLICY_MAP_NAME TpadK.

exit Bo3BpaT B peKUM IJI06a/IbHOM KOHQUTYPAIIHH.

commit [IpuMeHeHMe IIPOU3Be/IeHHBIX HACTPOEK.
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IIpumep. OepaHuUeHue ucxodsauieco mpag@uka co2AACHO NPUOPUMEMAM.

qos
tc-map 202
ipv4-dscp 8
tc 1
exit
ipv4-dscp 40
tc 5
exit
ipv4-dscp 56
tc 7
exit
exit
class-map cs1
match tc 1
exit
class-map csb
match tc 5
exit
class-map cs/
match tc 7
exit
policy-map shape_cs_output
class class-default
shape rate 61440
exit
class csi
shape rate 20480
exit
class csh
shape rate 10240
exit
class cs/
shape rate 5120
exit
exit
exit

interface tengigabitethernet 0/0/2.300
tc-map input 202

exit

interface tengigabitethernet 0/0/1.400
service-policy output shape_cs_output

exit
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T.K. B JaHHOM IIpyvMepe tc-map HaCTpOeHa Ha KOHKpeTHbIe 3HaueHus DSCP, To
afl1, af31, ef u Bce ocrasbHBIe Kyacchl Tpaduka OyAyT IIOHaAaTh II07 IIPaBUJIO

NOTE
class-default u mesmuThs 1osocy B 60Mbit/s. IIo ymosuanuto class-default umeet
BHYTpPeHHUM Mapkep tc = 0.

NOTE Tpaduk, IPpUHATHIN Ha UHTepdelic ¢ HeHACTPOeHHOHU (He MPUMeHEHHOI) tc-map,

OymeT Kiaccu$UIIUpoBaThCA Kak class-default.
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